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PREFACE 


TO   THE   SECOND   AMERICAN   EDITION, 


The  first  American  edition  of  this  work  was  out  of  print  in  little 
more  than  twelve  months  after  publication.  So  rapid  a  sale  may 
be  accepted  as  an  evidence  of  its  appreciation  by  the  profession  of 
this  country,  and  as  a  recognition  of  its  claim  to  being  a  fair  expo- 
sition of  the  Medical  Science  and  Art  of  the  day. 

In  the  present  edition  the  Editor  has  carefully  revised  his  contri- 
butions, and  added  much  new  material.  His  additions  are  equal 
to  about  three  hundred  pages  of  the  London  edition.  They  will 
be  chiefly  found  under  the  heads  of:  Lardaceous  Degeneration^ 
Vaccination^  Measles^  Erysipelas^  T]/phoid^  Relapsing^  Yellow^  and 
Malarial  Fevers^  Dysentery^  Malignant  Cholera^  Malignant  Pustxde^ 
Syphilis  J  Pathology  of  the  IHetic  IHseases^  Scurvy^  Parasitic  Diseases^ 
Hheumaiism^  Gout^  Chronic  Brighfs  IHsease^  Cancer^  Tubercidosis^ 
Diseases  of  the  Nervous  System^  Diseases  of  the  Heart  and  Lungs^ 
the  Sphygniograph^  Pycemia^  Diseases  of  the  Digestive  Organs^  Dis- 
eases of  the  Kidneys^  and  Diseases  of  the  Cutaneous  System, 

They  also  include  twenty-tioo  new  articles  upon  subjects  not  treated 
of,  or  only  incidentally  mentioned,  by  the  Author,  namely : 


Camp  Measles, 

SpiuM  Symptoms  in  Typhoid  Fever, 
Typbo-Miilarial  Fever, 
Chronic  Malarial  Toxaemia, 
Chronic  Camp  Dysentery, 
Cholera  M6rbu8, 
Cholera  Infantum, 
Hereditary  Syphilis, 
Gonorrhoeal  Rheumatism, 
Corpulence, 

Physical  Diagnosis  of  the  Diseases 
of  the  Brain  and  Spinal  Cord, 


Delirium  of  Inanition, 

Chronic  Alcoholism, 

Epileptiform  Neuralgia, 

Auscultation  in  Health  and  in  Disease, 

Capillary  Bronchitis, 

Plastic  Bronchitis, 

Dilatation  of  the  Bronchia, 

Fibroid  Degeneration  of  the  Lung, 

The  Inoculation  of  Tubercle, 

Chronic  Pyaemia, 

Syphilitic  Disease  of  the  Liver. 
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The  subjects  of  Locomotor  Ataxy,  Qlosso-Pharyngeal  Paralysis, 
Aphasia,  Dilatation  of  the  Bronchia,  the  Sphygmograph  and  its 
tracings  in  disease,  were  introduced  into  this  text-book  by  the 
Editor  in  the  first  American  Edition  (1866).  They  were  first 
treated  of  by  the  Author  in  the  Fifth  English  Edition  (1868),  and 
his  articles  on  these  disorders  are  chiefly  condensed  from  those  of 
the  Editor,  with  the  exception  of  the  one  on  Dilatation  of  the 
Bronchia,  which  Dr.  Aitken  has  abridged  from  Dr.  T.  G.  Stewart's 
excellent  article  in  the  Edinburgh  Medical  and  Surgical  Journal, 
December,  1867. 

The  Editor's  additions  are  printed  in  smaller  type,  and  are  thus 
designated:  [    ]. 

M.  C. 

185  Lexington  Ayknue, 

New  York,  September,  1868. 


PREFACE 


TO   THE   FIFTH  LONDON   EDITION. 


A  FAMOUS  novel-writer  of  the  day  has  recorded  that  "  a  Preface 
is  a  pleasant  thing  to  write,  whatever  it  may  be  to  read."  To 
indorse  the  record,  and  to  write  a  Preface  for  the  ffth  edition  of 
this  Text-book,  is  very  gratifying  to  the  author. 

On  the  6th  of  December,  1866  (twelve  months  after  the  publica- 
tion of  the  fourth  edition),  the  publishers  wrote  to  the  author, 
saying,  "The  state  of  the  stock  now  renders  it  necessary  for  us  to 
request  you  will  prepare  2i,Jifth  edition." 

In  accordance  with  this  request,  the  author  has  been  engaged, 
during  the  past  fifteen  months,  in  a  careful  revisal  of  this  work, 
and  the  result  is  that  the  fifth  edition  has  increased  in  bulk  upwards 
of  100  pages. 

This  increase  implies  many  more  considerable  changes  (which 
it  is  hoped  are  improvements),  as  well  as  additions,  than  can  be 
made  olmous  in  a  preface.     They  consist,  however,  mainly,  in — 

First.  The  adoption  and  incorporation  in  the  text  of  the  "  New 
Nomenclature  of  the  Royal  College  of  Physicians  of  London." 
Tlie  plan  and  basis  of  this  nomenclature  and  classification  of  dis- 
eases is  stated  at  p.  174,  vol.  i,  and  a  tabular  view  of  the  English 
j)ortion  of  the  Nomenclature  of  Diseases  is  substituted,  at  p.  175, 
vol.  i,  for  the  Nosology  of  Dr.  Farr,  which  had  been  used  in  the 
previous  editions.  The  reasons  for  this  change  are  to  be  found  in 
the  account  of  the  "  Present  State  and  Aim  of  Nosology,"  at  p. 
171,  vol.  i. 
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Second.  The  new  English  Nomenclature  of  the  College  has  been 
adopted  throughout  the  text.  The  definitions  of  diseases,  and  the 
foreign  equivalents  for  their  English  names,  have  been  incorporated 
where  the  several  diseases  are  described. 

The  author  is  indebted  to  the  kindness  of  Dr.  Sibson  for  the 
privilege  of  an  early  copy  of  the  new  Nomenclature  of  the  College, 
as  it  passed  through  the  press,  with  a  view  to  its  being  used  in  this 
edition. 

Third,  The  subjects  of  Malignant  Cholera^  of  Paralysis^  of  Epi- 
demic Cerebrospinal  Meningitis^  and  of  Intestinal  Obstruction^  have 
been  entirely  re-written. 

Fourth.  The  subjects  of  Progressive  Locomotor  Ataocy^  Progressive 
Muscular  Atrophy^  Olosso4argngeal  Paralysis^  Aphasia^  and  Dilata- 
tion of  the  Bronchial  Tubes^  the  application  of  the  Sphygmograph^  and 
its  traxdngs  in  diseases^  where  it  has  been  of  use^  are  subjects  con- 
sidered for  the  first  time  in  this  Text-book,* 

As  with  previous  editions,  so  with  this  one,  the  author  has  aimed 
at  giving  as  fully  and  faithfully  as  he  could  the  ideas  and  the  views 
of  the  more  advanced  and  able  writers  of  the  time,  ever  desirous 
that  his  Text-book  should  be  a  "  representative  book  "  of  the  Medi- 
cal Science  and  Practice  of  the  day,  as  actually  understood  and 
followed  by  the  best  men  of  our  profession. 

KoTAL  Victoria  Hospital, 
Nktlet,  April,  1868. 


*  [This  Btatement  refers  to  the  previous  London  editions  of  the  work.  All  of  the 
Above  subjects  were  fully  treated  of  in  the  First  American  Edition  "  for  the  first 
time  in  this  Text-book''  by  the  Editor. — See  Preface  of  the  American  Editor.] 


PREFACE  TO  THE  FIRST  EDITION. 


In  the  compilation  of  this  Handbook  I  have  attempted  to  give  a 
coBdensed  view  of  the  Scibncb  and  Practice  op  Medicine.  It  has 
also  been  my  object  to  incorporate  and  connect  the  more  recently 
established  facts  which  illustrate  the  Nature  of  Diseases  and  their 
Treatment  with  the  time-honored  doctrines  on  which  the  Science 
of  Medicine  has  been  based. 

While  the  greater  portion  of  the  volume  is  necessarily  devoted  to 
a  consideration  of  the  Nature  and  Treatment  of  individual  diseases, 
a  more  comprehensive  range  of  topics  has  been  embraced,  under  the 
title  of  the  Science  op  Medicine,  than  it  has  hitherto  been  usual  to 
include  in  text-books. 

The  introductory  sections  indicate  the  more  important  element 
of  General  Pathology ;  and  those  principles  are  shortly  stated  on 
which  the  more  modern  systems  of  Nosology  have  been  founded 
since  the  time  of  Cullen. 

The  remainder  of  the  volume,  arranged  in  three  divisions,  treats, 
in  the  First  Part,  of  Systematic  Medicine^  Nosology^  or  the  Classifi- 
cation  of  Diseases^  and  suggests  that  the  classification  of  the  Regis- 
trar-General of  England  should  be  adopted.  This  statistical  no- 
sology, originally  proposed  by  Dr.  William  Farr,  has  been  carefully 
discussed  and  revised  at  the  recent  meeting  of  the  Statistical  Con- 
gress held  at  Vienna,  and  ol  nomenclature  substantially  the  same  is 
projjosed  for  adoption  in  all  the  States  of  Europe.  The  fatal  cases 
are  to  be  registered  on  a  uniform  plan.  A  definite  classification^  how- 
ever, is  still  undetermined  ;  but  I  am  kindly  informed  by  Dr.  Farr 
that  a  dassifu^ation  nearly  the  same  as  the  English  one  has  been 
adopt e<l  in  Bavaria,  and  is  quietly  making  its  way  among  practical 
Uieii  in  Germany.  The  Austrians,  also,  as  represented  by  Dr.  Ilebra, 
approve  of  the  separation  of  Zymotic  diseases  from  the  others. 

In  Part  Second,  under  the  head  of  the  Nature  of  Diseases^  Special 
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highest  rank  in  the  practical  literature  of  this  country ;"  and  his 
views  regarding  their  nature  are  here  preserved,  commencing  from 
page  185  of  this  Text-book.  It  was  originally  intended  by  my  pub- 
lishers to  reproduce  that  Article,  but  I  deemed  it  necessary  entirely 
to  re-write  and  re-model  the  whole,  retaining  the  statements  of  facts, 
and  such  illustrations  as  appeared  to  be  of  sufficient  importance. 
While  I  have  collected  information  from  every  other  available 
source,  the  limits  of  this  volume  prevent  me  doing  more  than  simply 
stating  at  the  end  of  each  paragraph  the  name  of  the  Author  from 
whose  writings  the  statements  have  been  compiled.  If  I  have  cor- 
rectly interpreted  and  stated  the  doctrines  taught  by  the  veteran 
laborers  and  original  investigators  in  the  fields  of  medical  experi- 
ence and  research,  the  names  of  those  of  whose  writings  I  have 
freely  and  largely  availed  myself  will  furnish  a  sufficient  guarantee 
that  the  matter  I  have  attempted  to  communicate  is  at  least  ortho- 
dox. Much  valuable  material  I  have  also  to  acknowledge  from 
anonymous  contributors  to  the  pages  of  the  Medical  Journals.  For 
access  to  books  and  libraries  I  beg  especially  to  express  my  thanks 
to  Dr.  Sieveking,  Mr.  Martin,  Sir  James  Clark,  Dr.  Steele,  and  to 
the  Library  Committee  of  the  Royal  College  of  Surgeons.  Lastly, 
my  best  thanks  are  due  to  Dr.  Steele,  Superintendent  of  Guy's  Hos- 
pital. Notwithstanding  the  imceasing  demands  upon  his  time 
which  the  onerous  duties  of  his  office  entail  upon  him,  he  has  kindly 
revnsed  the  sheets  as  they  passed  through  the  press ; — for  their  nu- 
merous imi>erfection8  I  alone  must  bear  the  responsibility. 

London,  12th  October,  1857. 
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SCIENCE  AND  PRACTICE  OF  MEDICINE. 


PART  I. 


TOPICS  RELATIVE  TO  PATHOLOGY. 


CHAPTER   L 

OF   MEDICINE   AS   A  SCIENCE   AND   AS   AN   ART;    ITS  OBJECTS 

AND   ITS   EXTENT, 

The  study  of  Medicine  is  prosecuted  under  two  relations,  namely, 
ftA  a  Srience  and  as  an  Art  Medicine,  considered  as  a  Science^  takes 
cognizance  of  all  that  relates  to  our  knowledge  of  diseases ;  and, 
ef»i»(H'iaUy,  of  the  circumstances  under  which  they  become  developed, 
of  the  conditions  of  their  existence,  of  their  nature  and  of  their 
eauf*ea  in  the  widest  sense  of  these  terms.  Considered  as  an  Art 
(in  KO  far  as  Medicine  lias  that  practical  value),  its  object  is  to  dis- 
tinguish, to  prevent,  and  to  cure  diseases. 

The  object  and  aim  of  Medicine  as  an  Art  is  to  alleviate  human 
Bufterine,  and  to  lengthen  out  human  existence,  by  warding  oif  or 
by  modifying  disease  "  as  the  greatest  of  mortal  evils,"  and  by  re- 
Htoring  health,  and  even  at  times  reason  itself,  "  as  the  greatest  of 
mortal  blessings."  In  other  words,  the  practical  view  requiix?d  to 
Ite  taken  of  Medicine  is,  that  "  it  is  the  art  of  understanding  the 
nature  of  diseases,  so  as  to  appreciate  their  causes,  and  to  prevent 
their  oc*currence  when  possible  ;  to  promote  their  cure,  or  to  relieve 
them  when  they  occur. '  (Bio low.) 

Many  branches  of  human  knowledge  are  combined  in  the  consti- 
tution and  elucidation  of  the  Science  ;  and  the  practice  of  Medicine 
as  an  Art  ought  to  be  founded  on  principles  and  facts  of  universal, 
or  at  least  of  extensive  api)licability. 

A  consideration  of  the  different  topics  which  together  make  up 
the  Science  of  Medicine  suggests  a  division  of  the  subject  into  the 
Mlowinff  departments,  namely:  (1.)  Physiology,  which  embraces 
tht  ftii^  of  the  healthy  functions  of  which  the  human  body  is  the 
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seat  or  instrument ;  (2.)  Pathology,  subdivided  into  Special  Pathd- 
ogy  and  Geiural  Pathologj/y  which  together  embrace  a  consideration 
of  everything  relative  to  the  existence  and  nature  of  diseases ;  (3.) 
Therapeutics,  which  expounds  the  various  actions  of  remedies  upon 
the  diseased  economy,  or  the  means  by  which  nature  may  be  aided 
in  her  return  to  health  ;  (4.)  Hygiene,  which  embraces  a  consider- 
ation of  the  means  of  preventing  disease,  or,  in  other  words,  of  pre- 
serving health. 

Physiology,  General  Pathology,  Therapeutics,  and  Hyri&ne,  are 
sometimes  designated  indifferently  bv  the  titles  of  the  ^^^istitutes" 
the  ^^Institutions"  or  the  ^^  Theory  of  Medicine  " 

These  departments  of  science  are  all  preliminaiy  subjects  of  study, 
and  constitute  a  necessary  and  appropriate  introduction  to  the  Prac- 
tice of  Physic,  in  which  Special  Pathology  and  the  treatment  of 
special  diseases  are  the  leading  topics  of  consideration. 

Each  of  these  departments  has  grown  or  expanded  itself  into  a 
great  branch  of  science ;  and  any  single  section  is  sufficient  of  itself 
to  occupy  the  lifetime  of  an  individual  in  working  out  and  studying 
it  in  detail.  It  is  therefore  not  possible  for  the  human  mind  to 
embrace  all  of  these  departments  in  their  whole  extent  or  relations 
to  each  other ;  and,  setting  aside  the  consideration  of  theories  and 
systems,  it  has  been  truly  observed,  "that  no  man  possesses  all 
the  pathological  knowledge  contained  in  the  records  of  his  art" 
(('homel)  ;  and  it  is,  therefore,  far  less  possible  to  embrace  in  any 
single  treatise  a  view  of  the  Science  of  Medicine  in  all  of  these  de- 
partments. 

For  the  purpose  of  teaching  the  Science  of  Medicine  in  its  ap- 
plication to  practice,  its  elementary  principles,  as  developed  m 
the  departments  of  Pathology,  are  the  most  useful  guides  to  the 
student. 


CHAPTER  11. 

HOW   THE   PROVINCE   OF    PATHOLOGY   18    MAPPED  OUT. 

An  inqiriry  into  the  nature  of  diseases  embraces  a  consideration 
of  the  following  topics :  (1.)  TTie  accurate  observation  and  correct  regis- 
tration of  facts  in  Pathology.  On  the  efficiency  of  the  machinery  de- 
vised for  these  important  ends  will  rest  our  power,  to  curb  the 
invasion  of  our  science  by  the  guesswork  of  theory.  Such  records 
must  be  the  means  eventuallv  of  rooting  out  the  traditional  errors 
which  so  largely  pervade  medical  literature.  (2.)  Descriptive  Pathol- 
ogUy  onbracing  General  ajid  Special  Pathology.  Special  Pathology 
is  intended  to  comprehend  a  consideration  of  the  essential  nature 
and  origin  of  particular  diseases  as  they  occur  in  man  and  animals, 
and  General  Pathology  to  include  those  more  general  facts  or  prin- 
ciples which  result  from  a  commrison  of  particular  diseases  with 
each  other.     Although  Special  Pathology  comes  first  in  the  order 


i; 


HOW  THE   PROVINCE   OF  PATHOLOGY   IS   MAPPED   OUT.  35 

• 

of  Nature,  yet,  wherever  the  arrangements  for  Medical  education 
are  complete.  General  Pathology  is  taught  as  an  introduction  to,  or 
conjointly  with,  the  special  study  of  diseases,  just  as  in  other 
sciences — ^for  example,  m  chemistry — ^it  is  found  convenient  to  rive 
a  general  view  of  the  principles  which  have  been  establishea  by 
experiment  and  observation,  before  entering  upon  the  particular  de- 
tails of  the  science.  All  theory  in  Medicine ;  all  descriptive  Pathol- 
ogy ;  all  grounds  for  rational  speculation  regarding  tne  nature  of 
diseases,  and  for  the  framing  of  experiments  ;  as  well  as  all  maxims 
of  practice  which  aim  at  the  prevention  or  cure  of  diseases,  must 
rest  ultimately  on  observed  and  recorded  facts.  Accuracy  of  obser- 
vation is  therefore  the  first  lesson  the  student  has  to  learn  in  all 
methods  of  investigation,  and  the  lesson  is  one  of  paramount  im- 
portance. The  best  observations,  however,  will  avail  but  little 
unless  the  observed  facts  are  recorded  in  such  a  way  as  to  secure 
their  preservation ;  and  descriptive  pathology  mainly  concerns  itself, 
in  the  first  instance,  with  the  Registration  of  facts ^  as  embraced, — 
(1.)  In  the  History  of  cases  of  disease  from  tneir  origin  to  their  end. 
2.)  In  the  Statistics  of  disease.  Such  registration  includes  methods 
or  preserving,  in  an  authentic  and  perhianent  form,  the  memory  of 
fiwts  in  Pathology  as  they  occur.  It  thus  eventually  furnishes 
materials  upon  which  future  Pathologists  and  Statists  will  build  a 
comprehensive  and  definite  system  of  scientific  Medicine.  It  will 
furnish  the  means  of  teaching  all  that  is  necessarily  involved  in  our 
notions  regarding  the  nature  of  diseases.  The  descriptive  Pathology 
so  arrived  at  considers  diseases  as  they  exist,  or  have  existed  in  man, 
in  the  lower  animals,  or  in  plants.  It  considers  the  conditions 
under  which  diseases  originate ;  it  considers  how  far  certain  condi- 
tions are  fulfilled  before  disease  establishes  itself ;  and  it  aims  at 
demonstrating  how  far  such  conditions  are  inconsistent  or  incom- 
patible with  the  maintenance  of  health.  Subsequently,  with  ex- 
tended information,  descriptive  Pathology  may  undertake  to  assign 
the  conditions  which  give  rise  to  certain  diseases  rather  than  to 
others.  It  wnll  eventually  define  the  elements  necessary  to  estab- 
lish, to  originate,  or  to  constitute  particular  diseases  ;  and  will  show 
how  the  same  disease,  or  class  of  diseases,  may  assume  various 
forms,  but  in  all  of  which  definite  elements  are  recognizable.  De- 
scriptive Pathology  thus  aims  at  determining  and  aeseribing  the 
essential  elements  of  a  disease.  (3.)  Speculative  Patholoay  assumes 
that  we  know  what  a  disease  is — that  we  know  the  eftects  it  pro- 
duces— that  we  know  the  conditions  necessary  for  its  existence — 
that  we  know  its  relations  to  other  diseases.  It  seeks  to  inquire 
how  certain  conditions  or  circumstances  will  operate  in  bringing 
about  disease.  It  seeks  to  determine  the  tendency  in  the  future  of 
a  diseased  state  from,  certain  observed  facts  in  its  course,  or  in  the 
course  of  similar  diseases.  Statistical  data  are  thus  the  main  basis 
of  its  operation.  (4.)  Pathology  dictates  the  maxims  of  rational  practice. 
It  is  in  the  nature  of  the  science  of  Pathology  that  it  always  ought 
to  be  in  advance  of  our  certain  knowledge  regarding  the  treatment 
of  diseases.  It  is  the  basis  of  rational  medicine  ;  for  it  is  rational 
to  know  the  nature  of  a  disease,  in  order  (1.)  To  enable  us  to  prevent 
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it ;  (2.)  To  understand  the  principles  which  ought  to  ^uide  us  in  the 
management  of  it.  Such  are  the  main  divisions  whicn  the  province 
of  Pathology  embraces. 

It  is  intended,  however,  in  the  first  part  of  this  handbook  merely 
to  guide  the  student  to  notice, — (1.)  Tne  relative  nature  of  the  terms 
"  -Li/e,"  ^^Health^^^  ^^ Disease ;"  (2.)  How  the  nature  of  diseases  may 
be  elucidated ;  (3.)  The  nature  of  the  morbid  phenomena,  symptoms, 
and  signs  of  disease  ;  (4.)  The  means  and  instruments  of  investiga- 
tion into  the  nature  ana  causes  of  disease  ;  (5.)  Some  of  the  more 
elementary  constituents  of  disease ;  (6.)  Some  complex  morbid  states 
associated  with  individual  diseases,  or  with  conditions  of  ill-health 
(cachexiae) ;  (7.)  The  modes  by  which  diseases  terminate  fatally ;  the 
types  of  disease  and  their  tendency  to  change ;  (8.)  The  general 
treatment  of  the  complex  morbid  processes. 

In  the  three  subsequent  parts  of  this  work  it  is  intended  to  con- 
sider some  of  the  details  of  the  science  and  practice  of  Medicine,  to 
furnish  the  student  with, — (1.)  A  nosological  system  by  which  to 
classify  and  name  diseases.  (2.)  A  detailed  description  of  charac- 
teristic diseases  in  the  respective  classes  of  that  nosological  arrange- 
ment. In  this  part  a  definition  (provisional)  and  a  history  of  the 
nature  of  each  disease  will  be  given ;  the  probable  course  and  suc- 
cession of  events  will  be  described,  and  the  grounds  on  which  an 
accurate  diagnosis  may  be  made,  or  a  prognosis  expected ;'  and, 
lastly,  a  detailed  account  of  those  rational  modes  of  treatment 
which  are  consistent  with  the  established  principles  of  the  Institutes 
of  Medicine.  (3.)  An  account  of  what  is  known  relative  to  the  geo- 
graphical distribution  of  diseases. 


CHAPTER   III, 

RELATIVE   NATURE   OF   THE   TERMS   LIFE,   HEALTH,   DISEASE. 

The  word  Disease  is  used  in  a  general  and  also  in  a  specific  sense ; 
as  when  it  is  said  that  a  person  is  diseased,  without  tne  nature  of 
the  affection  being  stated  ;  or,  that  he  sufters  from  a  particular 
disease,  such  as  small-pox.  Attempts  to  give  a  precise  definition 
of  the  term  Disease  have  all  been  unsueceflsful.  The  relations  of 
the  morbid  state  to  the  condition  of  health,  and  of  health  to  the 
performance  of  the  vital  functions,  are  of  such  a  kind  that  they 
can  merely  be  described  in  connection  with  each  other,  but  not 
defined. 

If  life  is  understood  to  imply  an  active  state,  resulting  from  the 
concurrent  exercise  of  the  functions  of  the  body,  then  there  are 
conditions  of  activity  and  of  mutual  adaptability  of  functions  and 
of  parts,  both  as  regards  body  and  mind,  which  are  necessary  to 
healthy  existence.  Our  notions  of  the  (Conditions  of  health  have  thus 
considerable  latitude.     Health  is  merely  a  name  we  give  to  that 
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State  or  condition  in  which  a  person  exists  fully  able,  Mrithout  suffer- 
ing, to  perform  all  the  duties  of  life.  Many  degrees  of  this  state 
are  therefore  at  first  si^ht  obvious,  from  the  possession. of  a  feeble 
existence  to  the  most  robust  condition  of  the  body ;  and  there  are 
many  degrees  of  feebleness  and  delicacy  of  health  which  we  cannot 
say  are  due  either  to  disordered  or  diseased  states  of  the  frame. 
Our  notions  of  normal  life  are  thus  so  extremely  indefinite  that  it  is 
only  by  a  forced  abstraction  the  normal  can  be  separated  from  the 
abnormal.  Hence  also  our  idea  of  disease  is  very  indefinite  ;  it  can- 
not be  separated  by  any  well-defined  boundary  from  our  idea  of 
normal  life^  and  the  two  conditions  are  connected  by  a  kind  of  de- 
batable l)order  land. 

When  we  regard,  therefore,  the  phenomena  of  the  living  state 
and  the  conditions  of  health,  we  can  readily  observe  when  and  how 
disease  is  but  A  deviation  from  the  state  of  health,  consisting 

FOR  the  most  part  IN  A  CHANGE  IN  THE  PROPERTIES  OR  STRUCTURE 
OF  ANT  TISSUE  OR  ORGAN,  WHICH  RENDERS  SUCH  TISSUE  OR  ORGAN 
UNFIT  FOR  THE  PERFORMANCE  OF  ITS  ACTIONS  OR  FUNCTIONS  ACCORD- 
ING  TO   THE   LAWS  OF   THE   HEALTHT   FRAME. 

It  is  now  a  received  pathological  doctrine  that  disease  does  not 
consist  in  any  single  state  or  special  existence,  but  is  the  natural 
expreftftion  of  a  combination  of  phenomena,  arising  out  of  impaired 
function  or  altered  structure.  All  attempts,  therefore,  to  define 
disease  by  the  use  of  such  terms  as  ^^  derangement^^^  ^^  modification^^ 
*^ alteration ^^^  ^^ change"  from  the  pre-existent  state  of  health,  show, 
in  the  first  instance,  that  very  various  ideas  are  attached  to  the 
term  or  to  the  state ;  and,  secondly,  that  these  terms  point  to  a 
nosological  division  into  structural  and  functional  disease,  rather 
than  to  a  state  common  to  all  forms  of  disease. 

A  definition  of  any  state  of  disease  ought  to  include  all  the  cir- 
cumstances, whether  functional  or  organic,  which  constitute  the 
deviation  from  health ;  and  for  very  obvious  reasons  such  a  defini- 
tion can  only  be  approximately  expressed. 


CHAPTER    IV. 

HOW   THE   NATURE   AND  CAUSES   OF   DISEASES   MAT   BE   ELUCIDATED. 

The  nature  of  the  derangements  to  which  the  human  body  is 
liable  may  be  studied  under  the  three  following  aspects :  (1.)  As 
diseases  present  themselves  in  individual  cases,  becoming  thereby 
the  subjects  of  Clinical  Investigation  and  Instruction — a  method 
of  teaching  in  which  the  Natural  History  of  the  disease  ought  to  be 
a  special  subject  of  study ;  (2.)  As  they  constitute  particular  genera 
or  species  of  disease,  forming  the  topics  of  Special  Patholoot  ; 
(3.)  As  they  may  be  reduced  to  and  studied  in  their  primary  ele- 
ments, forming  thereby  the  science  of  General  Pathologt. 
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exists.  (2.)  How  far  the  condition  of  the  patient  is  removed  from 
the  state  of  health  usual  to  him.  (3.)  As  to  the  nature  of  the 
disease,  and  how  it  is  distinguished  from  other  ailments,  or  in  what 
respects  it  may  differ  from  the  same  ailment  in  other  people  in 
ramilar  circumstances.  Thus  a  diagnosis  is  made  by  the  art  of  con- 
verting symptoms  into  signs  of  disease. 

But  the  physician  at  the  same  time  generally  carries  his  mental 
exertion  a  little  further.  He  tries  to  arrive  at  a  just  estimate  of 
the  probable  result  or  event  of  the  malady,  and  so  makes  up  his 
mind, — (4.)  As  to  whether  the  illness  will  terminate  in  the  death 
of  the  patient,  in  permanent  organic  mischief  of  greater  or  less  ex- 
tent, in  persistent  impairment  of  the  general  health  (cachexife^  or 
in  complete  recovery.  As  in  Politics,  so  in  the  science  of  Medi- 
cine: the  Politician  and  the  Physician  have  each  to  deal  with  the 
future,  as  well  as  with  the  present.  Both  endeavor  to  forecast 
events;  and  thus,  in  the  practice  of  Medicine,  we  are  said  to  make  or 
give  a  prognosis.  (5.)  The  Physician  must  be  able  also  to  appreciate 
with  reasonable  rapidity  those  sjpnptoras  which  are  peculiar,  and  to 
recognize  them  when  associated  together  as  the  signs  of  particular 
or  definite  morbid  states.  Such  symptoms  are  then  said  to  furnish 
pathognomonic  sions  of  disease.  (6.)  The  Physician  must  further 
discriminate,  and  try  to  put  a  fair  and  just  value  or  interpretation 
upon,  those  symptoms  which  are  only  experienced  by  the  sensations 
(subjective)  of  the  patient  himself,  as  contrasted  with  those  which 
may  be  seen  or  appreciated  by  others — such  as  objective  phenomena 
or  physical  signs. 

The  interpretation  of  symptoms  can  only  be  successful  after  a 
close  observation  of  the  patient — often  prolonged,  and  repeated  for 
more  complete  investigation — so  as  to  connect  the  results  arrived 
at  with  his  previous  history.  The  utmost  logical  acumen  is  required 
for  the  due  interpretation  of  symptoms.  The  individual  value  of 
each  ought  to  be  duly  weighed ;  one  symptom  must  be  compared 
with  another,  and  each  witn  all ;  while  the  liability  to  variation  of 
a  similar  symptom  in  different  cases  of  a  like  kind  must  not  be  for- 
gotten ;  and  the  occasional  absence  of  the  usual  pathognomonic 
signs  may  l)e  sometimes  calculated  upon.  Tlius  only  can  the  na- 
ture of  a  disease  be  clearly  determined — ^its  severity  and  dangers 
fully  appreciated — ^its  treatment  indicated,  and  the  probability  of 
recovery  foretold. 

A  close  observation  of  general  symptoms,  in  all  their  details,  is 
absolutely  necessary ;  and  the  investigation  is  aided  practically  by 
the  irajjroved  instruments  of  the  present  day,  and  better  methods 
of  examination.  Above  all  things,  methodical  examination  is  essen- 
tial for  the  student,  if  he  would  acquire  the  habit  of  carefully  and 
accurately  examining  the  nature  of  the  cases  of  disease  with  which 
he  wU  have  to  deal.  Patients  must  be  examined  methodically,  in 
order  that  the  symptoms  of  disease  may  be  correctly  interpreted, 
and  that  nothing  be  overlooked  or  neglected.  Directions  have 
been  given  by  many  authorities  for  acquiring  and  habitually  fol- 
lowing a  definite  system  of  examining  patients,  as  to  what  are  the 
eseential  data  to  be  obtained  and  recorded  in  case-taking ;   and 
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origin.  It  is  but  yet  in  process  of  development,  although  its  founda- 
tions may  be  traced  in  the  works  of  the  earliest  medical  writers  of 
antiquity.  All  of  them  refer  to  changes  which  they  merely  supposed 
had  taken  place  in  the  internal  organs  ;  and  they  were  doubtless  led 
to  this  assumption  by  observing  the  connection  that  existed  between 
structural  lesions  of  the  external  parts  and  their  accompanying 
symptoms.  Hippocrates  describes  the  deposit  of  tubercles  in  the 
lungs,  the  symptoms  occasioned  by  them  in  a  crude  state,  and  those 
which  attend  tneir  softening  and  discharge. 

The  science  of  Morbid  Anatomy  is  a  record  of  facts.  In  its  rela- 
tion to  the  progress  of  Medicine  it  is  a  living  record— a  history 
whose  pages  must  be  ever  open  to  receive  the  observations  whict 
are  constantly  being  made  by  those  engaged  in  pathological  pur- 
suits— a  record  from  which  one  may  ascertain  at  any  time  the  con- 
ditions under  which  morbid  changes  or  new  formations  in  the  body 
have  taken  place.  The  pages  of  this  history  show  that  at  the  pres- 
ent day  the  department  of  pathology  is  in  a  transition  state ;  and 
the  position  of  Medicine,  as  a  science,  must  eventually  result  from  a 
re-arrangement  of  the  innumerable  details  which  the  sciences  of 
morbid  anatomy  and  histology  may  disclose  and  unfold.  It  is 
necessary,  therefore,  and  often  advantageous,  to  look  back  upon  the 
past,  ana  see  what  has  already  been  done,  so  that  its  venerable  facts 
may  not  be  lost  sight  of,  but  grouped  in  series  with  the  extensively 
verified  experiments  and  observations  of  the  present  day.  In  so 
doing,  if  we  pause  and  contemplate  the  steps  which  have  been  taken 
to  arrive  at  our  present  position,  such  a  contemplation  may  stimu- 
late the  youthful  student  to  the  noblest  exertions  of  his  intellect,  as 
he  can  not  fail,  with  extensive  study,  to  see  before  him,  and  on 
every  side,  much  unlabored  but  productive  soil.  Such  a  retrospect 
will  at  the  same  time  have  the  effect  of  placing  in  a  prominent  aspect 
the  varied  influences  which  morbid  anatomy  iias  had  on  the  science 
of  Medicine,  the  conditions  under  which  it  has  flourished,  and  the 
legitimate  objects  of  its  investigations. 

The  art  of  printing  had  not  been  long  invented  whed  books  on 
morbid  anatomy  beean  to  issue  from  the  press ;  and  although,  the 
early  period  of  the  fifteenth  century  has  left  little  enduring  litera- 
ture of  any  kind  (but  has  been  mainly  distinguished  by  the  number 
of  colleges  then  founded),  yet  about  this  time  pathological  anatomy 
in  the  medical  school  of  Florence  shows  the  earliest  evidences  of  an 
existence. 

The  facilities  for  study  which  the  art  of  printing  introduced  soon 
stirrfd  up  ardent  students  ;  and  the  sixteenth  and  seventeenth  cen- 
turies produced  much  that  will  ever  remain  famous  in  the  annals  of 
medical  science.  Eustachius,  Tulpius,  Ruysch,  Harvey,  Malpighii, 
and  Leuwenhoeck  are  names  familiar  as  household  words  to  the 
student  of  medicine.  The  earlier  attempts  of  this  period  to  form  a 
system  of  pathological  anatomy  is  characterized  by  abortive  endeav- 
ors to  explain  all  results  upon  some  exclusive  and  general  j^inciple. 
A  spirit  of  speculation  marks  the  character  of  the  age.  The  men 
of  that  time  had  observed  but  few  facts ;  and  on  these  facts  they 
preferred  to  si)eculate  and  dogmatize,  rather  than  prosecute  the 
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Forbes,  who  but  recently  has  taken  his  place  amongst  the  "  Great 
ones  of  the  Past,"  emphatically  recorded  the  observation  more  than 
fifteen  ^ears  ago,  that  "  here  the  surest  and  most  fflorious  triumphs 
of  medical  science  are  achieving,  and  are  to  be  achieved."  He  him- 
self lived  to  see  great  and  good  results ;  to  see  improvements  in 
social  and  sanitary  matters  which  continue  to  be  realized,  and  whose 
rapid  progress  is  characteristic  of  the  present  period.  Within  the 
last  half-century  land-draining  and  town-sewering  have  ripened  into 
sciences.  From  rude  beginmngs,  insignificant  in  extent,  and  often 
injurious  in  the  first  instance,  the  systematic  sewering  of  towns  and 
draining  of  land  have  become  of  the  first  importance.  Land  has 
thus,  in  not  a  few  instances,  doubled  its  value.  Town-sewering,  with 
other  social  regulations,  have  contributed  to  prolong  human  life 
from  6  to  50  per  cent,  as  compared  with  previous  rates  in  the  same 
district.  Agues  and  typhoid  fevers  are  reduced  in  the  frequency  of 
their  occurrence.  Since  1840  an  annual  mortality  in  English  towns 
of  44  in  1000  has  been  reduced  to  27  ;  an  annual  mortality  of  80  has 
been  reduced  to  20,  and  even  as  low  as  15.  Not  less  remarkable 
reductions  have  taken  place  in  the  mortality  and  loss  of  strength 
in  the  army  and  navy ;  so  that  generallv  it  may  be  said  that  human 
life  has  now  more  value  in  England  than  in  any  other  country  in 
the  world — a  result  entirely  due  to  better  sanitary  arrangements 
(Rawlinson  "  On  Sewering  of  Towns,"  Soc.  of  Art  Journal^  vol.  x, 
p.  276). 

The  political  economist  can  not  now,  therefore,  regard  Medicine 
in  an^  other  light  than  as  a  productive  art ;  and  the  labors  of  the 
Physician,  whether  in  civil  or  in  military  life,  can  not  be  regarded 
as  unproductive  labor. 

But  the  science  of  Physiology  (on  which  much  of  our  sanitary 
improvements  are  based)  has  inimeasurabl v  outstripped  the  science 
of  V*athology  in  the  comprehensiveness  of  its  views  and  in  the  value 
of  its  results ;  while  Pathology,  in  its  turn  again,  has  always  been, 
and  ought  to  be,  in  advance  of  Therapeutics.  The  best  physiolo- 
jrists  have  distinctly  recognized  that  tne  basis  of  the  science  must 
include  not  onlv  a  knowledge  of  animals  below  man,  but  a  knowl- 
edge of  the  entire  vegetable  kingdom.  Without  such  an  extensive 
8ur\'ey  of  the  whole  realm  of  organic  nature,  we  cannot  possibly 
understand  human  physiology,  and  far  less  comparative  physiology. 
The  science  of  Pathology,  therefore  (whose  aim  is  to  expound  the 
nature  of  diseases)^  must  be,  d  fortiori^  very  far  behind.  The  diseases 
of  the  lower  animals,  for  instance,  rarely  form  any  part  of  the  study 
of  the  student  of  Medicine.  The  diseases  of  plants  are  almost  en- 
tirely neglected.  Yet  it  is  clear  that  until  all  these  have  been 
studied,  and  some  steps  taken  to  generalize  these  results,  every 
conclusion  in  riathology  regarding  tne  nature  of  diseases  must  be 
the  result  of  a  limited  expenence  from  a  limited  field  of  observation. 
How  do  we  know  that  the  blights  of  plants,  or  the  causes  of  them, 
are  not  communicable  to  animals  and  to  man  ?  We  know  how  in- 
timately related  the  diseases  of  man  and  animals  are  with  famines 
and  unwholesome  food ;  and  of  famines  with  the  diseases  of  vege- 
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the  textures,  organs,  and  fanctions  of  the  body  whose  normal  exer- 
cise constitutes  a  healthy  existence  (Longet,  Muller,  Sharpey,  Val- 
entin, Allen  Thomson,  Carpenter,  Kirkes,  Paget,  Kolliker). 
i3,)  By  an  intimate  knowledge  of  the  normal  development  of  the 
luman  textures,  as  well  as  those  of  plants  and  animals  from  the 
fecundated  ovum  (Bischoff,  Costa,  Allen  Thomson,  Huxley,  STbw- 
POBT,  and  Kolliker).  (4.)  Besides  these  kinds  of  investigations, 
the  science  of  practical  medicine  has  been,  and  is  being,  advanced 
by  operations  and  experiments  upon  the  internal  organs  of  living 
animals,  opprobriously  termed  vivisections.  At  some  of  our  great 
schools  of  medicine  such  investigations  are  now  being  actively  but 
judiciously  prosecuted  and  taught ;  as  by  Bernard,  m  Paris,  Drs. 
(}.  Harley,  Brown-S^uard,  and  Pavy,  in  Loudon. 

Successful  inquiries  into  Pathology,  or  the  nature  of  diseases, 
cannot  be  said  to  have  commenced  tiu  the  middle  of  the  eighteenth 
century,  when  the  great  work  of  Morgagni  issued  from  the  press. 
It  was  the  work  of  nis  lifetime.  In  the  eightieth  year  of  his  age, 
and  not  till  then,  did  he  consider  himself  warranted  to  publish  his 
observations,  De  Sedibus  et  Causis  Morborum  (1761) ;  a  work  whose 
material  and  circumstances  of  publication  read  us  the  practical  les- 
son, that  the  more  frequently  a  disease  occurs,  the  more  necessary 
it  is  that  its  phenomena  snould  be  carefully  investigated.  And 
when  we  think  of  the  prudent  reserve,  the  anxious  and  the  consci- 
entious delay  exhibited  by  Harvey,  Morgagni,  and  Jenner,  in  the 
publication  of  their  i^espective  researches,  we  cannot  but  contrast 
the  circumstances  with  those  under  which  the  exuberance  of  medi- 
cal publications  are  now  given  to  the  world.  Morgagni  modified 
and  corrected  many  of  the  views  entertafned  and  promulgated  by 
his  predecessors ;  and  the  study  of  the  nature  of  diseases  was  car- 
ried into  the  commencement  of  the  present  centuiy  by  Cullen,  De 
Habn,  William  and  John  Hunter,  Portal,  and  Bichat. 

The  knowledge  of  the  physician  regarding  the  nature  of  disease- 
processes  may  now  be  observed  to  have  advanced  simultaneously 
with  that  of  general  anatomy;  and  when  the  component  parts  of  an 
organ,  and  of  the  human  body,  came  to  be  distinguished,  it  was 
Boon  observed  that  membranes  and  tissues  might  be  individually 
di»^ea»e<l  while  neighboring  membranes  and  tissues  remained  un- 
touched. Bichat 's  idea,  therefore,  of  decomposing  the  animal  body 
into  its  elementary  parts,  must  be  regarded  as  the  foundation  of 
modem  special  pathology ;  and  while  he  pointed  out  the  necessity 
of  studying  diseases  with  reference  to  the  different  tissues  as  sepa- 
rately and  specially  affected,  it  has  been  since  shown,  in  a  remark- 
able manner,  how  general  anatomy,  deduced  from  physical  proper- 
ties of  |)arts  and  crude  observation,  may  coincide  with  more  minute 
invej^tigations  of  a  chemical  and  microscopical  kind.  The  mem- 
branes and  tissues  composing  the  organs  of  the  body,  roughly  torn 
asunder  by  Bichat,  are  now  themselves  being  daily  subjected  to  a 
more  inquisitive  analysis  of  an  anatomical  and  chemical  nature, 
which  unravqls  them  into  still  more  minute  histological  elements,  n 

Although,  therefore,  Bichat  entertained  the  view  that  each  tissue 
had  its  own  diathesis,  it  is  to  Cullen  and  the  Hunters  in  this  country 
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days  desired  to  know  nothing  but  anatomy  and  mechanies ;  and, 
accordingly,  it  may  be  recognized  as  the  period  of  pure  anatomical 
and  mechanical  surgery,  distinguished  by  the  writings  of  men  whose 
works  bear  ample  testimony  "that  the  surgery  of  the  period  was 
founded  on  exact  and  even  minute  anatomical  knowledge.  No 
allusion  is  made,  however,  by  them  to  medicine, — ^they  make  no 
application  of  physiological  truths,  and  they  encourage  no  thera- 
peutic tendency  apart  from  mechanical  or  instrumental  inter- 
ference. 

The  purely  solidist,  as  well  as  the  purely  humoral  principles  by 
which  the  nature  of  diseases  have  been  explained,  may  be  said  to 
have  died  a  natural  death  long  ago ;  but,  as  already  noticed,  the 
remembrance  of  what  is  valuable  in  the  results  of  both  are  pre- 
served in  modem  pathology,  which  takes  its  stand  upon  anatomi- 
cal and  physiological  facts,  connected  by  simple  methods  of  induc- 
tive observation  with  the  symptoms  and  signs  of  disease  as  seen  and 
expounded  to  the  student  by  the  distinguished  professors  of  Clinical 
Medicine  at  most  of  our  celebrated  schools,  where  Clinical  Medicine 
is  tauffht. 

In  tiiis  field  of  instruction  it  seems  invidious  to  mention  here  the 
names  of  men  still  living.  For  their  own  sakes,  as  well  as  for 
science,  may  they  be  long  deprived  of  being  thus  honorably  and 
respectfully  mentioned.  As  teachers,  they  are  in  our  own  country 
fjfimiliar  to  every  student.  As  recorders  of  what  they  observe  at 
the  bedside  and  after  death,  they  are  not  less  celebrated  abroad  than 
appreciated  at  home. 

Tested  b^  extensive  clinical  observations,  the  character  of  the 
present  period  in  the  history  of  Practical  Medicine  is  one  of  proba- 
tion as  well  as  of  progress^  marked  by  a  close  inductive  examination 
of  past  generalization  and  classification  of  facts,  however  remotely 
connected,  which  illustrate  the  nature  of  diseases  and  their  treat- 
ment. 

Side  by  side,  since  1816  and  1819,  the  microscope  and  the  stetho- 
scope, under  the  influence  of  such  men,  have  advanced  our  knowl- 
edge of  the  nature  of  diseases  with  a  regular  and  accelerated  velocity ; 
but  they  have  only  done  so  as  assistants  and  in  subordination  to 
laws  and  facts  whose  knowledge  we  have  acquired  by  a  close  obser- 
vation of  general  symptoms,  of  which  such  instruments  have  never 
been  intended  to  take  precedence.  They  have  never  accomplished, 
nor  can  they  ever  accomplish,  useful  practical  results,  to  the  exclu- 
sion of  such  other  methods  of  observation  as  have  just  been  noticed. 
We  are  not  to  confound  relative  smallness  with  absolute  simplicity, 
and  bc^lieve  that  because  a  simple  organic  cell  is  a  small  object — be- 
cause we  can  see  around  it,  through  it,  and  on  every  side  of  it — the 
functions  and  conditions  of  its  existence  are  less  complex  or  less  ob- 
scure on  that  account  than  are  those  of  a  more  complex  organ,  or 
the  functions  of  a  living  body. 

We  are  not  to  suppose  that  because  the  stethoscope  enables  us 
to  detect  a  mitral  murnmr,  or  a  crepitation  in  a  lung,  we  are  justi- 
fied at  once  in  adopting  one,  and  only  one,  method  of  treatment.  It 
is  this  exclusive  use  of  instruments,  to  the  disregard  of  general 
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thennometrical  control,  he  may  soon  fall  into  gross  errors.  So  it 
is  with  the  ophthalmoscope,  specula,  and  all  other  more  or  less  exact 
physical  aids  to  diagnosis.  Let  them  be  in  constant  and  appropriate 
use,  but  the  results  must  always  be  taken  and  compared  m  coimec- 
tion  with  other  general  symptoms  of  disease. 

In  all  the  temperate  rerions  of  the  world,  histology,  as  applied 
to  morbid  products,  has  been  cultivated,  and  has  advanced  our 
knowledge  regarding  disease  ever  since  1838.  In  warmer  latitudes 
our  knowled^  of  practical  Medicine  has  been  advanced  by  exten- 
sive observations  on  phvsical  climate,  medical  topography,  and  by 
organic  chemical  analysis  applied  to  obtain  theraj)eutic  agents  from 
the  vegetable  world.  Those  may  be  said  to  be  the  characteristics  of 
the  researches  of  our  own  country,  Germany,  France,  and  America, 
as  contrasted  with  the  nature  of  the  observations  mostly  prosecuted 
in  India. 

No  exclusive  doctrine  will  now  stand  the  test  of  well-directed 
pathological  mquiry,  the  main  object  of  which  is  to  connect  all 
organic  changes  (lesions^  and  functional  derangements  with  their 
symptoms  and  causes,  with  the  view  of  applying  rational  remedies 
and  prophjr  lac  tics.  The  too  exclusive  study  of  pure  organic  pathology 
.  and  morbid  anatomy  leads  to  no  distinction  between  the  signs  and 
causes  of  disease  ;  and  the  obvious  tendency  of  such  exclusive  study 
is  to  exaggerate  the  importance  of  the  principles  it  may  establish,  to 
hold  out  no  hopes  of  cure,  and  to  undervalue  the  power  of  remedies 
and  remedial  measures.  To  obvdate  this  tendency  it  is  necessary  to 
have  recourse  to  inductive  reasoning,  so  as  to  connect  all  the  morbid 
changes  seen  or  appreciated  after  death  with  the  signs  and  symptoms 
of  disease  observed  during  life.  Thus  it  is  that  links  in  the  chain 
of  disease-processes  which,  from  a  one-sided  or  exclusive  view,  ajv 
pear  isolated  and  localized,  are  really  found  to  be  connected  with 
each  otlier.  It  ma^'  be,  also,  that  they  are  connected  with  a  long 
but  intelligible  series  of  processes  developed  during  life  through 
the  metamorphosis  of  tissue,  and  going  on  in  apparent  health,  or 
in  an  obviously  morbid  exercise  of  function.  The  constitutional 
origin  of  many  local  diseases,  otherwise  inexplicable,  then  becomes 
apiiarent. 

Among  the  more  eminent  exponents  of  this  rational  school  of 
pathology,  who  at  an  early  {)eriod  in  this  country  discerned  and 
appreciated  such  doctrines,  we  lind  the  names  of  Allen,  Golding 
Bird,  Sir  Robert  Carswell,  Gregory,  Hope,  IIodgkin,  Marshall 
Hall,  I*rout,  AVilliam  Stark,  John  Thomson,  Tweedy  Todd,  and 
many  others,  who,  although  now  no  more,  have  left  behind  them 
iuifierishable  evidence  of  their  labors.  The  younger  pathologists  of 
the  present  day,  whose  name  is  Leqion^  follow  in  the  foot8tei)8  of 
the»e  men,  extending  the  fields  of  observation  and  the  boundaries 
of  the  science  of  Medicine.  By  them  the  importance  of  morbid 
anatomy  is  sufficiently  appreciated,  and  its  province  distinctly  de- 
fined and  limited  as  follows,  namely:  (1.)  lo  detect  the  changes 
which  have  taken  place  during  the  course  of  diKcases  in  the  struc- 
ture of  tissues  and  organs  of  the  body ;  (2.)  To  demonstrate  the 
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exact  seat  of  local  alterations  established  during  the  progress  of 
disease. 

The  investigation  and  elucidation  of  the  nature^  course^  and  causes 
of  those  changes,  constitute  the  prominent  objects  of  the  science  of 
pathology.  By  the  aid  of  morbid  anatomy  and  clinical  observation 
during  life,  pathology  seeks  to  establish  the  relations  of  the  changes 
which  lead  to  the  lesions,  and  so  to  connect  the  general  progress  of 
disease  with  its  symptoms  ancl  signs. 

Morbid  Anatomy  goes  beyond  its  province  when  it  attempts  to 

{)oint  out  the  nature  of  the  proximate  cause  of  disease.  It  is  only 
>y  the  application  of  inductive  reasoning  that  the  connections  of 
causes  ana  morbid  effects  can  be  shown,  and  such  constitutes  the 
main  object,  and  is  the  highest  aim  of  the  science  of  Pathology. 

The  morbid  anatomist  finds  a  lesion  or  change  for  what  ought  to 
be  the  natural  structure,  appearance,  or  condition  of  a  part.  The 
pathologist  seeks  to  connect  such  lesions  with  signs  and  symptoms 
during  life,  that  the  practical  physician  may  suggest  a  remedy  to 
the  disease,  and  that  the  nosologist  may  jgive  it  a  name,  distinguish- 
ing characters,  and  a  place  in  his  classihcation. 


CHAPTER   VII. 

THE   ELEMENTARY   CONSTITUENTS   OP   LESIONS   AS   SHOWN   BY   MORBID 
ANATOMY   AND  OTHER   MEANS  OP   RESEARCH. 

Where  the  material  effects  of  disease  can  be  rendered  obvious 
they  are  found  to  consist  for  the  most  part  of, — 

1.  Morphological  changes  in  the  elementary  textures  of  the  body 
generally,  and  altered  conditions  of  the  fluids. 

2.  The  presence  of  new  formations  foreign  to  the  normal  condi- 
tion of  an  organ  or  system  of  oreans. 

3.  Change  in  the  position  or  Srm  of  some  of  the  organs  or  parts 
of  organs. 

4.  Deposits  in  or  around  the  elementarv  parts  of  tissues,  or 
changes  of  a  degenerative  or  retrograde  kind  in  them. 

The  object  of  prosecuting  the  anatomy  of  disease  is,  therefore,  in 
the  first  instance,  to  institute  a  comparison  between  the  known 
appearances  or  standard  of  health  and  an  altered  state  of  the  parts. 
Such  a  comparison  is,  in  the  first  instance,  founded  on  an  intimate 
knowledge  of  the  doctrines  stated  at  page  36. 

MeaDS  and  Instrnments  of  Eesearch. — To  institute  investigations 
such  as  those  indicated  at  page  40,  advantage  must  be  taken  of  al- 
most every  branch  of  human  Knowledge,  ^le  methods  of  carrying 
on  pathological  research  are  therefore  verv  varied,  but  maj"  be 
shortlv  enumerated  under  the  following  heads : 

1.  llie  opening  of  dead  bodies,  to  ascertain  the  condition  of  their 


IfETHODS   OF  DBTBRMININa   THB  NATURE   OF   DISEASE.  51 

oreans  and  tissues  in  all  that  relates  to  their  structural,  chemieal, 
ana  physical  properties  (^Rokitansky,  Hasse,  Virchow). 

2.  Application  of  various  instruments,  such  as  the  microscope, 
and  of  means  to  ascertain  the  absolute  and  specific  weight  of  organs 
or  partB,  the  relations,  size,  form,  and  colors  of  structures,  and  the 
Uke  (QuEKETT,  Bennett,  Be  ale.  Peacock,  Boyd). 

3.  Application  of  chemical  investigations  to  the  diseased  products 
(VooBL,  biMON,  Day,  Lebert,  Gluge,*  Beale,  Garrod,  Christison, 
Pabkes,  Virchow,  Frerichs,  Gairdner). 

4.  Application  of  statistics  to  determine  various  points  of  interest 
in  reference  to  the  nature,  course,  and  complications  of  diseases 
(Wm.  Farr,  Guy). 

5.  Means  to  preserve  objects  for  further  study  by  the  microscope, 
or  any  other  mode  of  examination  (Tulk,  Henfrey,  Beale,  Que- 
KBTT,  Van  der  Kolk,  Lockhart  Clarke). 

6.  Experiments  instituted  on  living  animals,  and,  in  certain  cases, 
on  man,  with  the  view  of  artificially  producing  a  morbid  condition. 
A  careful  study  of  such  experiments  by  the  previously  mentioned 
means  afiTords  valuable  information,  for  the  causes  in  action  are 
more  under  control  than  those  which  are  spontaneously  brought 

.  about  by  disease  in  the  living  body  (Bernard,  Harley,  Pavy, 
Kughenmeister,  Zenker,  and  others). 

The  immediate  object  of  such  investigations  is  to  obtain  informa- 
tion regarding  the  material  changes  in  the  diflferent  parts  of  the 
body  ^'hich  accompany  or  produce  morbid  symptoms,  and  to  con- 
nect these  changes  with  svmptoms  and  signs  of  disease  during  life. 
We  thus  learn  how  morbid  products  are  formed  at  first  and  gradu- 
ally perfected ;  and  by  combining  these  two  kinds  of  knowledge 
we  learn  the  relative  connection  of  two  orders  of  phenomena ; 
namely,  how  the  perverted  properties,  disordered  actions,  or  altered 
tjtructures  give  rise  to  perverted  or  impaired  secretions  ;  disordered 
and  irregular  motions ;  deranged,  impeded,  or  interrupted  functions. 
In  other  words,  the  ^^  order  qfinvasion  of  disease-processes"  is  learned 
from  such  investigations ;  and  we  are  thereby  taught  how  parts, 
once  the  seat  of  morbid  change,  return,  by  various  processes  of 
nutrition,  growth,  repair,  or  reproduction,  to  their  normal  condi- 
tion. 

The  questions  arising  out  of  such  investigations  are,  or  ought  to 
be.  the  first  object  of  thought  to  the  conscientious  medical  prac- 
titioner. It  is  his  duty,  from  an  attentive  consideration  ol  the 
signs  and  symptoms  of  disease,  to  form  an  idea,  as  accurate  as 
[K)S8ible,  of  the  nature  and  extent  of  the  morbid  action  or  change 
which  is  going  on,  or  which  may  be  set  up,  in  the  tissues,  organs, 
and  fluids  of  the  living  body. 

If,  therefore,  he  does  not  avail  himself  of  every  means  and  instru- 
ment by  which  he  can  ascertain  the  existence  of  change  in  the 
dead  body,  and  its  alteration  from  some  standard  of  health — if  he 
does  not  embrace  every  opportunity  of  making  post-mortem  examina- 
tions— if  he  contents  himself  merely  with  observing  signs  or  symp- 
toms of  disease,  without  \i^tnes8ing  the  changes  of  structure,  if  any  ^ 
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which  may  give  rise  to  them — ^he  can  have  little  conscious  satisfac- 
tion in  the  study  of  Medicine  as  a  science,  or  in  the  practice  of  the 
healing  art.  In  the  words  of  Cruveilhier,  he  will,  ouring  his  life- 
time, "  see  many  patients,  but  few  diseases."  Such  a-  practitioner 
is  not  to  be  trusted. 

Various  Forms  of  the  Constituent  Elements  of  Disease. 

The  histologist  has  now  clearly  ascertained  the  various  simple 
organic  forms  which  compose  the  textures  in  their  normal  state, 
and  the  mode  in  which  these  textures  are  arranged  and  combined 
so  as  to  form  the  organs  and  systems  which  carry  on  the  healthv 
functions  of  the  body.  The  pathologist  has  made  out  (although 
with  less  completeness),  by  the  methods  of  observation  and  experi- 
ment already  indicated,  the  various  simple  organic  forms  wnich 
constitute  the  elements  of  those  material  changes  whose  phenomena 
of  growth,  decay,  and  varied  change  are  associated  with  the  mani- 
festations of  disease.  By  classifying  and  arranging  these  forms  we 
obtain  more  clear  ideas  of  lesions ;  and  we  ascertain  that  the  mate- 
rial morbid  processes  follow,  in  their  development,  a  very  definite 
order  of  change,  not  yet  in  all  cases  determined  with  absolute 
certainty. 

An  anatomical  investigation  of  morbid  parts,  conducted  with  the 
aid  of  the  microscope  and  other  instruments  of  research,  shows  that 
the  material  of  which  their  substance  is  made  up  is  of  very  various 
structure,  sometimes  combined  in  forms  of  one  kind  throughout, 
and  sometimes  varied  by  the  development  and  combination  ofmany 
elementary  forms,  more  or  less  solid,  soft,  or  fluid. 

An  analysis  of  the  morbid  material,  carried  as  far  as  scientific 
means  at  present  enable  us,  shows  that  the  elementary  conditions  in 
which  morbid  products  are  found  may  be  described  as  follows : 

1.  Fluid  matter  and  hyaline  substance,  more  or  less  soft. 

2.  Simple  elementary  forms  of  the  nature  of  deposits,  sometimes 
of  a  mineral  or  inorganic  character;  e.^.,  (a.)  amorphous  granules; 
(6.)  crystalline  structures  in  a  granular  state. 

3.  Simple,  hut  organized  products  capable  of  growth  ;  e.  ^.,  (a.) 
granules;  (6.)  com}X)und  corpuscles;  (r.)  simple  cells;  ((/.)  fibres. 

The  various  apiiearauces  and  conditions  which  these  simple  forms 
may  assume  in  disease,  as  well  as  the  functional  states  with  which 
they  are  fnequently  associated,  lead  to  a  further  enumeration  and 
classification  of  morbid  elementary  products,  as  well  as  of  more 
complex  disease-processes,  as  below: 


A — Morbid  Elementary  Products. 
I.   Exudations  more  or   less  soft,  semi-fluid,  or  fluid,  and 

FORMED   of, — 

a.  Germinal  plastic  and  formed  material,  which  has  sometimes 
been  called  blastema ^  coayulaNc  li/mph^  false  membrane,  or  fibrine,  as 
seen  adhering  to  free  surfaces. 
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6.  Aqueous  matter,  as  seen  in  the  morbid  state  termed  "  dropsy ^^ 
and  "  cedema  "  of  parts. 

c.  Gaseous  exudations,  as  seen  in  the  various  forms  of  pneuma- 
tosis. 

n.  Exudations  more  or  less  consolidated,  and  consisting  of, — 

a.  Molecular  or  granular  material,  from  the  800th  of  a  line  to 
an  immeasurably  small  size,  and  consisting  chiefly  of  the  simple 
forms  of, — 

(\.)  Fatty  molecules  or  granules. 

(2.)  Forms  of  an  organic  kind  capable  of  growth,  and  invariably 
taking  origin  from  a  preexisting  structure. 

(8.)  Deposits  of  an  inorganic  kind,  generally  calcareous  salts. 

{A.)  Pigment  granules. 

6.  Coagulable  compounds,  resisting  the  action  of  most  reagents, 
such  as  are  seen  in  the  elements  of  tubercle,  scrofula,  oleo-albumin- 
ous  formations. 

c.  Exudations  of  a  transitional  nature,  organized,  which  are 
capable  of  growth,  which  may  become  vascular,  which  grow  from 
pre-existing  structures,  and  which  are  composed  of, — 

(1.)  Consolidated  homogeneous  material  passing  to 

?2.)  A  fibrinoid  arrangement  of  the  molecular  or  granular  jmr- 
ticles  composing  .connective  substance,  and  a  subsequent  formation 
of  fibres  in  it  or  from  it. 

(8.)  The  formation  of  pyoid  cells,  and  fibro-plastic  or  connective 
tissue  cells,  passing  into  fusiform  cells  and  fibres  as  the  material 
becomes  consolidated. 

(4.)  The  formation  or  exudation  of  fluid  matter  holding  pus,  or 
other  more  compound  cells. 

lEL  Growths  and  Exudations  of  a  more  or  less  specific  kind. 

a.  Lymph  of  small-pox  and  cow-pox. 

6.  Matter  of  glanders,  of  malignant  pustule,  and  of  the  plague. 

c.  Fluid  of  infecting  chancre,  and  of  some  forms  of  secondary 
syphilitic  lesions. 

d.  Material  of  tubercle  and  scrofula.  (?) 

e.  Material  of  cancer. 

/.  The  growth  in  Peyer's  glands  during  typhoid  fever. 
g.  The  growth  in  Peyer's  glands  in  cases  of  cholera. 
A.  Melanotic  or  pigmentary  germs. 

rV.  Material  of  a  complex  kind. 

a.  Media  of  repair  and  reproduction  of  injured  or  lost  parts — 
substance  of  granulations  and  cicatrices. 
6.  Hypertrophy  of  parts. 

innocent. 

malignant. 
d.  Concretions. 


c.  Tumors,    \ 


V.  Parasitic  formations. 
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£. — Complex  Vital  Processes  whose  Phenomena,  more  or  less 

combined,  constitute  disease. 

1.  Fever — ^the  febrile  state — Pyrexia. 

2.  Inflammation. 

3.  Irritation. 

4.  Congestion. 

5.  Depression. 

6.  Atrophy. 

7.  Degeneration. 

Such  a  classification  as  the  above  is  merely  intended  to  brine 
before  the  student  at  a  glance  the  variety  of  morbid  material  which 
is  concerned  in  the  expression  of  many  of  those  phenomena  seen  in 
the  course  of  disease,  the  distinctions  made  being  mainly  based  on 
structural  analysis. 

While  it  is  more  properly  the  province  of  the  anatomist  to  de- 
scribe the  MORBID  ELEMENTARY  PRODUCTS,  it  is  the  COMPLEX  VITAL 
PROCESSES,   WHOSE    PHENOMENA,   MORE   OR    LESS   COMBINED,   CONSTITUTE 

DISEASE,  with  which  the  Physician  has  more  immediately  to  deal ; 
and  some  of  these  complex  states  especially  require  notice  here; 
namely.  Fever  and  Inflammation  and  some  forms  of  Degeneration. 


CHAPTER   VIIL 

COMPLEX   MORBID   STATES. 

Section  I. — ^Fever — Pyrexia. 

Definition. — A  complex  morbid  state  which  ax^companies  m/iny  diseases 
as  part  of  their  phenomena^  more  or  less  constantly  and  regularly^  bvi 
variously  modified  by  the  specific  nature  of  the  disease  which  it  a/xompa- 
nies.  It  essentially  consists  in  elevation  of  temperature^  which  must  arise 
from  an  increased  tissue-change  and  have  its  immediate  cause  in  altera- 
tions of  the  nervous  system  (Virchow,  Parkes). 

Pathology  of  Fever  and  Phenomena  which  constitnte  the  Febrile 
State. — In  describing  the  nature  of  fever,  the  following  statements 
are  principally  compiled  from  the  Gulstonian  Lectures  of  Dr. 
Parkes,  delivered  before  the  College  of  Physicians  in  1855,  and  from 
a  review  by  Dr.  Jenner,  "  On  the  Proximate  Cause  of  Fever,"  in 
in  The  Bntish  and  Foreign  McditxhChirurgical  Review  for  1856. 
Knowing  how  difficult  it  is  to  convey  an  orthodox  account  of  the 
nature  of  fever ;  fully  impressed  with  the  great  imix)rtance  of  the 
subject ;  and  believing,  as  Dr.  Jenner  has  expressed,  "  that  so  con- 
sistent a  theory  of  the  nature  of  fever,  and  one  so  largely  supported 
by  facts,  has  not  been  placed  before  the  profession  as  that  developed 
by  Dr.  Parkes,  I  only  hope  I  may  be  able  to  do  it  justice  in  the 
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attempt  to  lay  it  before  the  student  of  medicine  in  the  following 
form.  In  the  eloquent  language  of  Dr.  Parkes,  'I  shall  have  to 
allude  to  inexplicable  phenomena,  to  vast  spaces  still  unfilled  by 
solid  facts,  to  spots  unknown  to  observation,  and  to  regions  lighted 
only  by  the  dim  and  treacherous  ray  of  speculation.' " 

The  practical  object  aimed  at  in  the  exposition  about  to  be  given, 
is  to  fix  the  scientific  principles  which  ought  to  guide  clinical  inves- 
tigation in  determining  the  Natural  Histm^y  of  fevers  generally ;  and 
especially  to  define  the  differences  which  subsist  among  specific 
fevers ;  and  so  aid  in  determining  the  conditions  under  which  fevers 
are  generated  or  propagated — their  development,  course,  or  progress, 
and  their  defervescence. 

**  A  hot  skin,  a  quick  pulse,  intense  thirst,  scanty  and  high-colored 
urine,'*  are  phenomena  common  to  manj^  diseases ;  and  when  they 
are  present  it  is  said  that  the  patient  is  feverish,  or  sufters  from  fever 
or  pyrexia.  There  are  some  diseases  in  which  such  symptoms  con- 
stitute the  prominent,  and  almost  the  only  appreciable  pnenomena, 
and  which  run  a  more  or  less  definite  course,  without  the  necessary 
development  of  any  constant  local  lesion.  Such  diseases  have  been 
emphatically  termed  "  fevers,"  or  sometimes  specific^  primary,  or 
idiopathic;  fevers.  When  diseases  marked  by  local  lesions — such,  for 
instance,  as  the  local  inflammations — are  attended  by  the  symptoms 
just  stMed,  then  the  pyrexia,  fever,  or  feverish  symptoms  which 
attend  them,  are  said  to  be  secondary  or  symptomatic;  and  the  phy- 
rieian  is  accustomed,  when  he  deals  with  such  cases,  to  abstract  the 
symptoms  of  fever  from  the  other  symptoms  proper  to  the  sj^ecial 
affei'tion.  In  other  words,  he  prescribes  for,  and  tries  to  cure  the 
special  affection,  and  not  the  fever,  because  he  knows  that  when  he 
has  Bulxlued  the  local  disease  the  fever  will  subside.  J^ot  so,  how- 
ever, with  the  fever  of  a  specific  disease  like  small-pox,  typhus,  or 
typhoid  fear :  the  physician  cannot  cure  such  a  fever;  but  he  may 
guide  it8  course,  by  judicious  management,  as  an  experienced  pilot 
may  c^uide  a  ship  and  preserve  it  throutrh  a  storm. 

It  18  to  the  nature  offerer  considei'ed  in  its  abstract  relations  that 
the  attention  of  the  student  is  here  directed,  and  not  to  any  partic- 
ular fever,  such  as  ague,  typhus  fever,  or  the  like.  It  is  to  farer  in 
general  that  the  following  observations  apply.  It  is  to  the  pyrexial 
symjtfoms  which  are  common  to  many  diseases,  such  as  to  small-jxtx, 
Sfarlatina^  measles,  typhus,  ague,,  pneumonia,  7}ephritis,  meningitis,  and 
which,  "  like  shadows  to  substance,  are  necessary  to  the  very  exist- 
ence of  such  diseases,  but  yet  are  not,  per  se,  any  one  of  these  di?- 
ease8." 

Galen  defined  fever  as  a  preternatural  heat — "  Color  prceter  natu- 
ram.''  Subsequently  many  other  additional  clauses  were  added  to 
this  definition,  such  as  "  quick  pulse,"  "  turbid  urine,"  and  the  like  ; 
Imt  still  the  improved  definition  would  not  meet  the  requiix?monts 
of  every  cane;  and  now  it  is  fully  recognized  that  of  all  the  clauses 
and  phrasefl  in  the  usual  definitions  of  fever,  *' preternatural  heat" 
is  the  only  one  whose  accuracy  is  unimj^eachable.  In  all  cases, 
therefore,  where  fever  is  present,  there  are  two  points  to  be  dcter- 
minefl ;  namely, — (1.)  The  amount  of  the  preternatural  heat  by  accurate 
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measurement ;  (2.)  The  amount  of  the  tissue-iihange^  as  represented  by 
an  estimation  of  the  relative  amount  of  all  the  excreta  to  the  body 
weight. 

It  is  the  exact  sequence  of  phenomena  we  desire  to  know  in  every 
case  where  pyrexia  is  present,  as  well  as  the  meanins;  and  co-relation 
of  the  phenomena:  and  usually  symptoms  sufficiently  characteristic 
become  developed  and  superadded  to  the  febrile  phenomena,  by 
which  the  physician  is  able  to  define  the  specific  nature  of  the 
disease  or  fever  as  a  whole,  and  to  say  of  this  case  or  of  that,  "  It  is 
a  typhoid  fever ^'^  or  "  It  is  an  ague^^^  or  "  It  is  a  rheumatic  fever ^^^  or 
'^a  pnemnonia^^^  or  "a  dysentery^ '  or  any  other  form  of  illness  where 
pyrexia  is  present,  which  we  are  able  clinically  to  recognize.  It 
18  not  very  long  since  we  were  able  to  do  this.  Up  till  within  a 
comparatively  short  time  ago,  the  classifii^ation  and  dia^osis  of 
"Fevers"  was  not  such  as  to  distinguish  and  separate  their  varied 
forms  and  varieties  from  each  other.  "  Common  continued  fever," 
for  example,  was  a  comprehensive  name  which  included  many  very 
ditterent  tyj^es  of  fever ;  and  no  means  of  observation  have  been  of 
late  so  exactly  diftcriminating,  so  as  to  distinguish  one  form  of 
disease  from  another  where  fever  coexists,  as  accurate  observations 
on  the  teinperature  of  the  patient,  determined  by  the  thermometer. 
In  acknowledging  this  great  fact,  it  is  important  to  observe  that 
the  absence  ot  such  exact  observation,  and  the  trusting  to  general 
signs  alone,  have  hitherto  led  to  great  confusion — ^a  contusion  which 
has  been  most  unjustifiably  and  unfortunately  increased  by  a  perni- 
cious system — ^becoming  too  common — of  naming  "Fevers^'  from 
the  place  or  locality  wliere  supposed  varieties  oi  fever  have  pre- 
vailed as  epidemics ;  or  by  the  use  of  local  or  provincial  native 
names.  For  exami)le,  the  Walcheren  Fever,  Levant  Fever,  Medi- 
terranean Fever,  Crimean  Fever,  Bulam  Fever,  African  Fever, 
Fernando  l^o  Fever,  Lisbon  Fever,  Bengal  Fever,  Pucca  Fever, 
Gall-sickness  of  the  Netherlands,  llong  Kong:  Fever,  and  other 
names  not  less  barbarous,  may  be  quoted.  J^eept  as  matter  of 
history,  and  as  Knicons  to  warn  us  from  the  danger  to  science,  let 
these  and  such-like  names  be  consigned  to  oblivion.  With  the 
exact  means  at  the  disposal  of  the  phvsician  as  aids  to  dia&:nosis 
(and  which  are  about  to  l>e  descrilxMi),  every  variety  of  illness 
where  fever  takes  a  part  mav  be  accurately  distinguished,  its  type 
rei*ognized,  and  its  jilaee  fixeil  in  nosologv* ;  or  if  it  should  be  anoma- 
lous, its  exact  departure  fn>m  the  tyjx?  may  be  not  less  a<*curately 
defined  and  desi*nlKHl. 

The  phenomena  which  thus  call  for  sjx^nal  investigation  are 
those  which  are  strictly  rt4atoil  to  the  develi>pment  and  j>rogress  of 
the  febrile  state.  Thev  ouijht  to  1h>  determineil  bv  clinical  observa- 
tion  in  all  cases  of  disoasi*  where  fever  may  l>e  present.  The  facts 
to  be  ascertaineil  are  not  less  significant  of  the  abatement,  subsi- 
depce,  or  *v/ftJTf>.<>v/*tr"  of  the  febrile  state  than  of  the  advent  of 
kx*al  lesions.  The  term  'n/*  rJ  #v>\<»t  /i<v  /'  in  fever,  is  a  i*omj\aratively 
new  one  in  English  |>i\tholoi!:A'.  It  was  first  used  by  Professor 
Wunderlich,  and  sul*siH|uent\v  adoptctl  in  this  <.*ountry  by  I>r. 
Parkes,     It  signifii^  the  ivritnl  during  which  the  temperature  of 


PRACTICAL   IMPORTANCE   OF  THE   THERMOMETER   IN   DISEASE.       57 

the  fevered  body  is  declining  to  its  normal  amount  from  that  in- 
tense degree  of  heat  attained  in  the  state  of  accession  of  the  febrile 
phenomena.  This  *'^ defervescence^^  may  be  sudden,  when  it  is  re- 
garded as  a  ^^^ crisis;"  or  it  may  be  gradual,  and  is  then  described 
as  a  ^ lysis" — ^the  "insensible  resolution"  of  the  older  authors;  or 
it  may  be  partly  sudden  and  then  slow,  when  it  may  be  described 
as  ^'^ wave-like"  with  gradual  and  sometimes  regular  alternations  of 
high  and  low  temperature,  as  Dr.  Parkes  was  nie  first  to  point  out 
{Tne  Grmposition  (^the  Urine  in  Health  and  Disease^  p.  270). 

The  Ufdfiilness  of  the  Thermometer  at  the  Bedside  in  the  Diagnosis  of 
Pyrtoda. — One  hundred  and  ten  years  ago  (1754),  Antonius  de  Haen, 
the  first  teacher  of  clinical  medicine  in  the  Hospital  of  Vienna, 
impressed  his  pupils  with  the  necessity  of  attending  to  the  tem- 
perature of  the  body  in  disease,  as  measured  by  a  thermometer^  in- 
stead of  being  judged  of  merely  by  the  hand.  He  showed  that 
even  in  the  cold  stage  of  ague,  with  the  teeth  chattering  and  the 
body  shivering,  the  temperature  of  the  blood  is  rapidly  rising, 
although  the  pallid  skin  may  really  be  colder  than  usual — its  supply 
of  blood  being  diminished  by  the  contraction  of  the  bloodvessels. 
He  first  demonstrated  with  measured  accuracy  how  much  the  heat 
of  the  body  is  augmented  under  the  influence  of  the  febrile  state ; 
and  when  the  crude  appliances  and  the  rough  instruments  of  a 
hundred  years  ago  are  compared  with  the  delicacy  and  refinements 
of  "  the  instruments  of  precision  "  of  the  present  day,  it  may  be  of 
interest  now  to  observe  how  the  progress  of  knowledge  and  the 
powers  of  modem  research  hav^  not  suftered  the  valuable  patho- 
t(^eal  lessons  to  be  lost  sight  of  which  are  to  be  learned  from  the 
chnical  use  of  the  thermometer,  as  De  Haen  taught  a  hundred  years 
ago.  When  the  hand  of  the  physician  alone  is  used  to  judge  of  the 
temjierature  of  a  patient,  or  when  the  feelings  of  the  patient  are 
alone  taken  as  a  measure  of  his  temperature,  it  can  easily  be  under- 
stood how  such  kind  of  observation  is  extremely  fallacious,  doubt- 
ful, and  unsatisfactory.  The  determination  of  the  ahiount  of  heat 
in  fever  cases  is  stam|)ed  by  a  much  more  early  appreciation  of  its 
importance  and  value  than  even  since  the  time  of  De  Haen ;  for, 
ever  since  the  days  of  Hippocrates,  the  Physician  and  the  Surgeon 
have  been  in  the  habit  of  applying  the  hand  to  the  skin  of  the 
{latient,  to  appreciate  the  presence  of  abnormal  heat ;  but  the  prac- 
tical application  of  the  thennometer  in  place  of  the  hand,  while  it 
is  obviously  a  more  accurate  method,  has  never  come  into  general 
UHe,  mainly  on  account  of  the  difticulty  of  getting  instruments 
i^ufliciently  sensitive  and  trustworthy — instruments,  in  fact,  of  suf- 
ficient precision.  The  time  and  trouble  required  to  work  with 
crude  and  ineflicient  instruments  soon  brought  them  into  disuse 
and  discredit ;  but  now  the  instruments  required  may  be  obtained 
w)  delicate  and  accurate,  and  the  time  they  take  to  apply  them  is 
so  insignificant,  that  the  student  of  medicine  and  the  physician 
have  no  excuse  for  neglecting  to  use  them.  When  it  is  remem- 
lienni,  also,  that  Galen  s  definition  of  fever  is  still  the  one  whose 
aecuracy  remains  not  only  unimi)cachable,  but  fully  demonstrated, 
and  now  recognized ;  that  it  describes  fever  to  consist  in  "  a  preter- 
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often  difiering  also  veiy  much  from  each  other.  If  German  ther- 
mometers are  used,  it  is  therefore  necessary  to  compare  the  ther- 
mometer used  with  a  standard  one,  and 
note  the  diflerences  between  every  degree. 
A  thermometer  is  bad,  and  all  but  use- 
leas,  if  the  differences  between  various 
denees  are  unequal,  but  is  auite  service- 
ab&  if  the  same  sum  is  to  oe  added  or 
subtracted  for  edch  degree.  The  price  of 
such  an  instrument  is  moderate ;  therefore 
it  need  not  be  difficult  nor  expensive  for  a 
student  to  acquire  a  competent  practical 
knowledge  of  "the  thermometry  of  dis- 


As  it  is  necessary  to  have  a  eood  ther- 
mometer,  with  a  un^omi  and  co^ect  scale, 
having  a  ranee  from  88.2°  to  110.7°  Fahr., 
exhibiting  also  5ths  Fahr.  of  degrees,  I 
have  arranged,  in  a  convenient  wooden 
ease  (with  the  aid  of  Mr.  Casella,  the 
accurate  and  careful  instrument-maker  at 
23  Hatton  Gardens,  London),  two  ther- 
mometers graduated  in  Fahrenheit  de- 
grees, especially  for  the  use  of  medical 
men.     Each  box  contains — 

1.  An  Ordinary  bai  very  Sensitive  TTier- 
mcmetery  Fig.  A,  made  with  a  curve,  in 
order  that  its  bulb  may  be  the  more  easily 
and  perfectly  fitted  into  the  axilla,  while 
the  stem  being  carried  upwards,  renders 
the  reading  in  situ  more  easy. 

2.  A  Straight  Thermometer ^Yi^.  B,  which, 
being  a  maximum  self-registering  one 
(known  as  "Phillip's  maximum"),  does 
not  require  to  be  read  in  situ^  but  may  be 
removed  from  contact  with  the  part,  and 
read  when  convenient.  Both  thermometers 
are  graduated  up  to  at  least  112^  Fahr., 
and  each  degree  is  subdivided  into^A^. 

Direetioiit  for  TTse.— I.  The  Curved  Ther- 
mometer^  Fig.  A.  Its  bulb  must  be  well  fitted 
into  the  arm-pit,  being  introduced  below  the 
fold  of  the  skin  covering  the  edge  of  the  pec- 
toraliA  major  muscle,  and  so  kept  in  close 
contact  with  the  skin,  completely  covered 
and  firmly  surrounded  by  the  soft  parts.  In 
very  thin  or  very  old  persons  this  adjustment 
requires  special  care.  The  instrument  must 
be  retained  in  situ  during  a  period  of  not  less 
than  three  minuteH;  and  the  height  of  the 
mercurj'  in  the  graduated  stem  must  be  read  while  the  thermometer  is  dill 
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In  chronic  cases,  when  febrile  attacks  and  their  concomitant  dan- 
gers may  be  expected,  as  well  as  in  acute  cases,  after  return  of  the 
normal  blood-heat  o?ie  daily  observation  will  be  found  sufficient. 
This  single  observation  may  be  best  made  in  the  afternoon,  or  at 
that  hour  of  the  day  in  which  generally  some  apparent  change 
takes  place. 

It  is  advisable  to  induce  nurses,  friends,  or  other  attendants  on 
the  sick  (whenever  they  seem  apt  pupils),  to  make  notes  of  any 
considerable  excitement  or  restlessness,  hot  hands,  increased  heat 
of  head,  and  to  consult  at  once  the  thermometer.  They  may  thus, 
perhaps,  tranquillize  the  patient  and  his  friends  when  the  instru- 
ment does  not  indicate  any  material  increase  of  heat ;  but  the  sudden 
appearance  of  any  considerable  increase  of  temperature  would  always 
be  (as  we  have  seen)  a  fact  of  vital  importance. 

It  has  been  recommended  by  some  to  place  the  thermometer  under 
the  tongue,  as  the  best  place.  On  the  contrary,  the  cavity  of  the 
mouth  is  the  worst  place  in  which  the  thermometer  can  be  put,  be- 
cause the  temperature  there  is  continually  varying  according  to  the 
quantitv  and  temperature  of  the  air  used  in  respiration  ;  and  if  the 
atmosphere  is  cola,  and  deep  inspirations  are  made,  large  differences 
may  be  observed,  compared  with  the  temperature  in  the  axilla. 
Therefore  it  is  necessary  not  to  trust  to  observations  made  with 
the  thermometer  in  the  mouth. 

In  cases  which  do  not  require  the  most  rigorous  and  extreme  ac- 
curacy (as  cases  observed  for  the  sake  of  scientific  information  re- 
c^uire),  three  to  Jive  minutes  is  found  quite  sufficient  in  private  prac- 
tice for  the  application  of  the  thermometer.  The  simplest  and  most 
convenient  way  is  to  heat  the  instrument  before  inserting  it  into  the 
patients  axilla,  just  as  the  surgeon  heats  the  catheter  before  he  in- 
troduces it  into  the  urethra.  This  may  be  done  by  holding  the 
thermometer  in  the  warm  hand,  or  into  water  heated  to  a  tempera- 
ture of  nearly  30^  R.=  99.5^  Fahr.:  and,  after  the  instrument  is 
properly  placed,  be  satisfied  if  two  observations  at  intervals  of  one  to 
tuxf  minutes  a ive  exactly  the  same  result. 

The  rapidity  with  which  the  mercurial  column  rises  depends  on 
the  degree  of  temi)erature  present.  The  rapidity  of  the  rise  of  tem- 
perature ought  to  be  noted,  as  well  as  the  maximum  height.  If 
the  temperature  be  above  the  normal  standard,  a  sensitive  thermom- 
eter will  indicate  that  fact  within  the  first  minute  ;  and  as  the 
quickness  of  the  rising  depends  upon  the  existing  temi>erature,  the 
physician  is  able,  after  some  exr^erience  in  the  use  of  a  particular 
instrument,  to  form  an  approximate  judgment  of  the  amount  of 
rising  of  temjKjrature  to  be  exj^ected  in  any  particular  case  from  the 
slowness  or  rapidity  of  the  rise  of  the  mercury  after  half  a  minute. 

II.  Flw'tuations  of  Temperature  within  the  Limits  of  Health;  and 
tlve  Co-relation  of  the  Animal  Heat  with  the.  Pulse  and  the  Respiration, 

Several  observers  in  Germany,  France,  England,  and  the  Tropics, 
have  now  determined  these  fluctuations  with  great  accuracy,  so  that 
ample  and  sufficient  data  are  on  record  to  furnish  a  standard  for 
comittirison  in  cases  of  disease. 

Tne  temperature  of  the  body  is  the  result  of  the  opposing  action 
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of  two  factors:  Ist,  Of  development  of  heat  from  the  chemical 
changes  of  the  food,  and  by  the  conversion  of  mechanical  force  into 
heat,  or  by  direct  absorption  from  without ;  and  2d,  and  opposed  to 
this.  Of  evaporation  from  the  surface  of  the  body,  which  regulates 
internal  heat  (Parkes's  Hygibie^  p.  432). 

With  reference  to  the  normal  range  of  temperature,  our  most 
trustworthy  information  is  mainly  due  to  Valentin  and  Traube,  in 
Germany ;  to  Edwards,  Becquerel,  Breschet,  and  Bernard, in  France; 
and  to  Dr.  John  Davy,  in  England  and  the  Tropics.  All  agree  in 
stating  that  the  ranges  of  temperature  vary  in  different  parts  of  the 
human  body  ;  but,  as  a  general  practical  result,  it  is  equally  agreed 
that  in  temperate  regions  the  normal  temj>erature  at  completely 
sheltered  parts  of  the  surface  of  the  human  body  amounts  to  98.4° 
Fahr.,  or  a  few  tenths  more  or  less ;  and  a  rising  above  99.5*^,  or  a 
depression  below  97.3°  Fahr.,  are  sure  signs  of  some  kind  of  disease, 
if  the  increase  or  depression  is  persistent. 

Valentin  proved  by  many  experiments  that  all  warm-blooded  ani- 
mals surrounded  by  an  atmosphere  of  50°  Fahr.  to  68°  Fahr.  have 
a  temperature  of  about  99.5°  in  the  back  of  the  mouth,  the  rectum, 
or  other  accessible  internal  parts  ;  and  at  completely  sheltered  parts  of 
the  surface  it  is  a  degree  lower — namely,  98.4°  or  .5°.  But  the  most 
common  temperature  is  about  97.5°,  according  to  Dr.  Oompton's 
more  recent  ooservations.  Dogs  have  a  temperature  similar  to  that 
of  men ;  so  that  a  knowledge  of  thermometry  in  the  diseases  of  ani- 
mals will  prove  not  less  valuable  in  veterinary  pathology  than  in 
human,  and  perhaps  more  so,  inasmuch  as  such  animals  are  deprived 
of  speech  to  express  their  feeling. 

Tne  observations  of  Dr.  John  Davy,  originally  communicated  to 
the  Royal  Society,  are  the  most  numerous  and  extensive  in  detail  on 
record,  which  indicate  the  fluctuations  of  temperature  within  the 
limits  of  health.     An  abstract  is  given  in  the  following  table : 

FLUCTUATIONS  OF  TEMPERATURE  WITHIN  THE  LIMITS  OF 

HEALTH  (Davy). 

I. — In  TsMPERATic  Regions  (England). 


Period  of  Dajr. 

Tempermtnre  of       ^^^^^  ^^  Minute. 
Body. 

1 

Reppirmtion  per 
Minute. 

Temperatare  of 
Ro(Mn. 

Morning,       7-8, 
Afternoon,    8-4, 
Midnight,        12, 

98.74<»Fahr.    1            68 
98.62«      "1            55 
91.92?     «*                    65 

16 
15 
15 

50.9<»  Fahr. 
54.7*      " 
620         •« 

II.— In  Tropical  Regions  (Barbadoes). 

Morning,  .     .     6 
Afternoon,     .     2 
Night,    .     10-11 

98.07<»  Fahr. 
98.9«>       ** 
99.0«       ** 

54 
56 
60 

14 
15 
15 

76. 7«  Fahr. 
83.6*»       " 
79.8®       *« 

The  general  result  may  be  stated  as  follows : 

1.  In  Temperate  Climates  the  Maximum  temperature  is  in  the 
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early  mominff  after  waking :  it  fluctuates  till  nightfall,  and  is  lowest 
about  midnignt ;  average  difference,  0.82°. 

2.  In  Tropical  Regions  the  Minimum  temperature  is  in  the  early 
morning  after  waking:  it  fluctuates,  and  is  highest  during  the  day. 

3.  Average  temperature  throughout  the  year,  98.4°  Fahr., — ^the 
temperature  of  the  air  averaging  55.5°  Fahr. 

Tne  observations  of  Dr.  Davy  and  of  Edwards  have  shown  that 
the  amount  of  animal  heat  may  be  considerably  altered  by  a  number 
of  collateral  circumstances.  But  the  great  distinction  between  these 
alterations  of  temperature  in  health,  and  those  which  are  the  result 
of  disease,  is,  that  these  variations  are  generally  temporary,  and 
within  narrow  limits — ^amountin^  to  mere  fractions  of  a  degree — 
rarely  more  than  from  1.8°  Fahr.  to  3.6°  Fahr.  (Valentin  and 
Davy),  whereas  those  which  are  due  to  disease  are  persistent  so  long 
as  the  disease  exists. 

The  following  are  the  collateral  circumstances  which  mainly  in- 
fluence animal  heat  in  our  daily  life,  and  which  require  to  be  remem- 
bered in  order  that  erroneous  conclusions  may  not  be  drawn :  (1.) 
Adive  exercise  (not  carried  to  the  extent  of  exhausting  fatigue)  raises 
the  temperature  proportionally  to  the  degree  of  muscular  exertion 
made.  (2.)  Exposure  to  cdd  without  exercise  lowers  the  tempera- 
ture, (3.)  Sustained  mental  exertion  reduces  temperature  about  half 
a  degree.  (4.)  The  amount  of  heat  is  also  at  first  reduced  after  a 
full  meal  and  the  use  of  alcohol ;  but  it  rises  again  as  digestion  ad- 
vances. (5.)  There  are  diurnal  fluctuations  capable  of  being  thus 
determined.  (6.)  The  temperature  of  the  bodv  rises  with  the  tem- 
perature of  the  air ;  and  sudden  transitions  from  a  cold  to  a  hot 
climate  induce  a  feverish  state  marked  by  increase  of  temperature, 
accelerated  action  of  the  heaii;,  and  quickened  respiration,  especially 
on  bodily  exertion.  (7.)  The  average  temperature  within  the  tropics 
id  nearly  1°  Fahr.  hirfier  than  in  temperate  regions.  (8.)  The  tem- 
perature is  more  reaaily  and  rapidly  affected — more  sensitive,  so  to 
Biieak — than  either  the  pulse  or  the  respiration ;  and  this  is  especially 
toe  case  in  diBease. 

Tlie  amount  of  abnormal  increase  of  temperature  is  usually  pro- 
portionate to  the  degree  of  frequency  of  the  pulse,  and  to  the  other 
signs  of  general  disease.  Yet  such  congruity  of  phenomena  is  some- 
times in  part  or  wholly  absent  or  incomplete ;  and  in  the  cases  in 
which  a  aisproportion  or  incongruity  exists  between  the  increase  of 
tem|>erature  and  the  pulse  or  otTier  febrile  phenomena,  it  is  the  accu- 
rate ujeaAurement  of  the  temperature  which  is  most  of  all  to  be  re- 
lied u{K>n.  As  a  general  rule  the  co-relation  of  pulse  and  tempera- 
ture may  be  stated  as  follows,  namely:  "  An  increase  of  temperature 
of  ONE  deoree  above  98°  Fahr.  corresponds  with  an  increase  of  ten 
floats  of  the  pulse  per  minute,  as  in  the  following  table : 

Corresponds  with  a  pulso  of    60 

♦•  ••  70 

**  •*  80 

*•  **  90 

•♦  •*  100 

*♦  •»  110 

*•  120 

*«  **  130 

i(  I.  140" 


Temperature  of 

98*» 

W 

ioiy» 

101* 

102O       , 

108* 

104* 

1050 

106* 
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course,  terminating  in  death,  as  certainly  and  as  rapidly  as  if  indi- 
cated by  the  ordinary  train  of  symptoms.  Discovering  then,  as  it 
were  by  accident,  that  the  temperature  in  this  lunatic  was  as  high 
as  104.5°  Fahr.,  and  that  his  pulse  was  rapid.  Dr.  Davy's  attention 
was  more  particularly  aroused  ;  and  although  the  man  made  no 
complaint,  but  bad  a  good  appetite,  with  his  digestive  functions, 
so  far  as  was  known,  acting  well,  yet  disease  of  the  lungs  was  thus 
discovered.  The  lunatic  died  in  a  month,  of  acute  tuberculosis,  not 
otherwise  expressed  by  symptoms  beyond  the  great,  persistent,  and 
continuous  elevation  of  temperature  thus  incidentally  noticed. 
There  were  ulcers  of  the  laryiix  found  after  death,  but  there  had 
been  no  affection  of  the  voice ;  there  were  voraicce  and  tubercles  in 
the  lungSj  but  there  had  been  no  cough  ;  there  were  ulcerations  of 
the  intestines,  but  there  had  been  no  diarrhoea  ;  there  was  disease 
of  the  testeSj  vesiculce  seminales^  and  prostate,  of  a  severe  kind,  but 
these  lesions  had  been  equally  latent  during  life,  except  hardening 
and  enlargement  o^  the  testicle  without  pain, — all  which  conditions 
were  only  casually  observed. 

In  this  very  instructive  case,  a  temperature  of  six  degrees  Fahr. 
above  the  normal  standard  was  the  earliest  indication  of  disease 
{Researches,  Physiological  and  Anatomical,  vol.  i,  p.  206\ 

But  it  is  mainly  to  Wunderiich,  the  Professor  ot  Medicine  in 
Leipsic,  that  we  are  indebted  for  an  elaborate  exposition  and  perse- 
vering advocacy  of  the  usefulness  of  daily  records  of  the  tempera- 
ture of  fever  patients,  and  the  constant  employment  of  the  ther- 
mometer as  a  means  of  diagnosis  at  the  bedside.  On  this  subject 
he  has  written  much,  from  an  extensive  experience,  embracing  at 
least  half  a  million  exact  thermometric  observations,  following  the 
continuous  progress  of  individual  diseases,  the  results  of  which  he 
has  comjiared  in  more  than  6000  patients.  He  constantly  employs 
the  thermometer  in  his  private  practice,  and  bears  unqualified  testi- 
mony to  its  sterling  value  in  the  early  detection  of  disease,  and  as 
often  furnishing  an  important  guide  to  treatment.  When  the 
hysician  once  becomes  accustomed  to  the  investigation  of  disease 
y  the  thermometer,  he  regards  its  daily  employment  as  indispen- 
Bable,  for  it  imparts  a  certainty  to  his  observations,  attainable  by  no 
natural  penetration,  and  which  no  other  method  of  investigation 
can  convev  {Medical  Ttnies  and  Gazette,  June  19,  1858,  and  Septem- 
ber 28, 1861). 

More  detailed  results  are  published  by  the  assistants  or  pupils  of 
Wunderiich,  in  the  Archives  Jur  Phjsidogische  Heilkundc,  18(J0,  p. 
3^5,  and  1861,  n.  483;  and  the  principal  conclusions  have  been 
9mamed  up  by  W  underlich  himself,  in  his  Handhuch  der  Pathologic, 
From  theflc  sources  the  information  given  in  this  and  former  editions 
of  this  text-book  was  originally  compiled. 

Wunderiich  gives  some  striking  instances  of  disease  being  indi- 
cates! by  thermometric  observation  before  it  could  be  detected  by 
any  other  me^ms : 

In  agne,  several  hours  previous  to  the  paroxysm,  the  temi)erature 
of  the  trunk  of  the  patient's  body  begins  to  rise  ;  and  when  the  dis- 
ease ^ems  to  have  disappeared,  an  increase  of  temperature  may  be 
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detected  periodically,  unaccompanied  by  any  other  symptom.  So 
long  as  this  periodic  rise  of  temperature  continues,  the  patient  is 
only  apparently,  but  not  really  cured. 

In  typhoid  femr^  during  the  exacerbations  especially,  the  rise  of 
temperature  or  its  abnormal  fall  will  indicate  what  is  about  to  hap- 
pen three  or  even  four  days  before  any  change  in  the  pulse,  or  other 
sign  of  mischief,  has  been  observed.  A  sudden  ana  marked  re- 
duction of  temperature  has  thus  denoted  hemorrhage  from  the 
sloughs  of  Peyer's  patches  iri  typhoid  fever,  several  days  before  it 
appeared  in  the  stools.  A  case  of  this  kind  is  recorded  by  Dr. 
Parkcs.  It  occurred  in  a  female  twenty-five  years  of  age.  Diar- 
rhoea was  considerable,  and  blood  was  largely  passed  in  nuid  stools 
the  night  before  the  17th  day  of  the  fever.  On  the  morning  of  that 
day  the  temperature  was  as  low  as  93°  Fahr.,  rising  in  the  evening 
tolOl^Fahr. 

It  is  rare,  however,  that  a  definite  diagnosis  or  prognosis  can  be 
based  on  a  single  observation ;  but  sometimes  it  may  be  sufficient,  as 
in  the  following  instances : 

When  the  temperature  is  increased  beyond  95.5°  it  merely  shows 
that  the  individual  is  ill,  and  suftering  from  some  disease,  and  that 
when  considerably  raised,  as  with  a  temperature  of  101°  to  105°,  the 
febrile  phenomena  are  severe ;  that  when  a  great  height  is  reached, 
as  at  temperatures  above  105°  Fahr.,  the  patient  is  in  imminent 
danger ;  and  that  with  a  rising  temperature  above  106°  Fahr.,  to 
lOS'-"  or  109°  Fahr.,  a  fatal  issue  may  almost  without  doubt  be  ex- 
pected in  a  comparatively  short  time.  The  highest  temperatures 
before  death  have  been  observed  in  cases  of  scarlet  fever  and  of 
tetanus. 

A  definitive  diagnosis  may  also  be  based  on  a  single  observation, 
under  the  following  circumstances : 

A  person  who  yesterdav  was  healthy,  but  exhibits  this  morning  a 
temjierature  above  104°  iahr.,  is  almost  certainlv  the  subject  of  an 
attack  of  ephemeral  fever  or  of  ague ;  and  should  the  temperature 
rise  up  to  or  beyond  106.3°  Fahr.,  the  case  will  certainly  turn  out 
one  of  ague,  or  some  other  form  of  malarious  fever. 

A  girt  eighteen  years  of  age,  supix)sed  to  be  suftering  from  hys- 
teria, out  simulating  a  ease  of  cerebro-spinal  meningitis.  A  temper- 
ature of  103.5°  confirmed  the  diagnosis  of  meningi^tis  and  negatived 
that  of  hysteria.  The  case  terminated  fatallv  (Compton).  Arain, 
in  a  imtient  whose  temiK^rature  rises  during  tlie  first  day  of  illness 
up  to  106°  Fahr.,  it  is  certain  he  does  not  sufier  from  typhus  nor 
typhoid ;  and  of  a  mtient  who  exhibits  the  general  typical  siens  of 
pneumonia,  but  whose  temiK»niture  never  reaches  1*01.7°  Fanr.,  it 
may  Ik?  safely  concluded  that  no  soft  infiltrating  exudation  is  present 
in  the  lunsr. 

Again,  if  a  patient  sufier  from  measles,  and  retains  a  high  tem- 
perature after  the  eruption  has  fadeil.  it  may  l>e  concluded  that 
some  complicating:  disturbance  is  present. 

Single  obsen-atlions  with  other  means  of  diagnosis  will  often  de- 
termine whether  the  disease  is  one  of  dangi^r  or  not. 

In  typhoid  fever  a  temjH>rature  which  dvx»s  not  exceed  on  any 
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evening  103.5°  Fahr.  indicates  a  probably  mild  course  of  the  fever 
— and  especially  if  the  increase  of  temperature  takes  place  mode- 
rately, towards  the  beginning  of  the  second  week.  A  temperature 
of  105^  Fahr.  in  the  evening,  or  of  104°  Fahr.  in  the  morning, 
shows  that  the  attack  is  a  severe  one,  and  forebodes  danger  during 
the  third  week  ;  on  the  other  hand,  a  temperature  of  101.7°  Fahr. 
and  below,  in  the  morning,  indicates  a  very  mild  attack,  or  the 
commencement  of  convalescence.  In  pneumonia  a  temperature  of 
104°  and  upwards  indicates  a  severe  attack.  In  acute  rheumatism 
a  temperature  of  104°  is  always  an  alarn^ing  symptom,  foreboding 
danger,  or  some  complication  such  as  pericardial  inflammation.  In 
a  case  of  jaundice  otherwise  mild,  an  increase  of  temperature  indi- 
cates a  pernicious  turn.  In  a  puerperal  female  an  increase  of  tem- 
perature indicates  approaching  pelvic  inflammation.  In  tuberculosis 
an  increase  of  temperature  shows  that  the  disease  is  advancing,  or 
that  untoward  complications  are  setting  in. 

In  short,  a  fever  temperature  of  104°  to  105°  Fahr.  in  any  disease 
indicates  that  its  progress  is  not  checked,  and  that  complications 
mav  still  occur. 

fiut  it  is  by  continuous  daily  observations  that  the  most  impor- 
tant results  have  been  arrived  at,  especiallv  in  the  hands  of  W  un- 
deriich,  Greisinger,  Traube,  Billroth,  Parkes,  Jones  of  Augusta, 
Ringer,  and  others  who  are  now  working  most  actively  in  this  field 
of  labor. 

Certain  febrile  diseases  have  been  found  to  have  typical  ranges 
or  daily  fluctuations  of  temperature  throughout  their  course.     In 
pore  unmixed  and  uncomplicated  cases  this  is  found  to  be  so  con- 
stant that  the  differential  diagnosis  may  be  established  by  accurate 
observation  of  the  temperature   continuously  from  day  to   day. 
This  has  now  been  determined,  esj^ecially  in  cases  of  malarious 
fever,  typhus,  typhoid  fever,  small-pox,  scarlatina,  measles,  rheu- 
matism, pyaemia,  pneumonia,  acute  tuberculosis.     In  each  of  these 
diseases  the  temperature  is  one  of  the  most  certain  ^although  not 
the  only)  means  for  determining  the  real  state  of  tlie  patient  as 
regards  morbid  disturbances  or  complications,  and  a  careful  obser- 
vation of  temixjrature  from  day  to  day  is  indispensable  forjudging 
as  to  the  prognosis.     Frequently  it  affords  the  best  and  ultimate 
means  of  deciding  in  doubtful  cases,  and  often  it  is  the  best  cor- 
rective of  a  too  hasty  conclusion :  for  example,  the  characteristic 
variations  of  the  temperature  in  a  typical  case  of  enteric,  intestinal, 
or  typhoid  fever,  are  of  such  a  kind  that  they  are  not  found  in  any 
other  disease.     Intestinal  catarrh,  severe  forms  of  pneumonia,  ma- 
larious fever,  acute  tuberculosis,  meningitis,  some  stages  of  Bright's 
disease,  may  each  simulate  typhoid  fever,  and  may  exhibit  some 
of  its  most  characteristic   symptoms;  but  observation  with  the 
thennometer  as  to  the  patient's  temperature  from  day  to  day,  will 
at  once,  or  after  a  very  few  days,  establish  the  distinction  with 
certainty. 

In  the  course  of  many  diseases,  whose  diagnosis  has  been  accu- 
rately determined,  if  the  temperature  departs  from  its  normal  or 
typical  range,  the  thermometer  will  furnish  the  best  and  the  earliest 
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indication  of  any  untoward  event,  such  as  the  additional  develop- 
ment of  diHease,  or  other  visceral  complications  in  its  course. 

When  once  the  typical  range  of  temperature  {normal j  as  it  were, 
of  the  particular  disease)  is  determined,  a  basis  is  laid  for  apprecia- 
ting irregularities  or  complications  in  its  course  in  particular  cases. 
For  exam[)le,  a  patient  exhibits  svmptoms  of  fever  of  the  typhoid 
tyi)e,  but  during  the  progress  of  the  first  week  his  temperature  be- 
comes normal,  for  however  short  a  space  of  time  ; — ^the  occurrence 
of  this  event  proves  that  the  fever  is  not  what  it  was  supposed  to 
be.  -Again,  a  patient  may  suffer  from  all  the  general  symptoms  of 
incipient  pneumonia ;  but  there  still  is  a  doubt  as  to  whether  in- 
farction of  the  lung  has  taken  place.  The  sputa  being  suppressed, 
or  not  procurable,  does  not  assist  the  diagnosis.  If,  however,  the 
temperature  is  found  to  be  normal,  it  is  certain  that  no  croupous 
exudation  has  taken  place  in  the  lun^,  and  that  there  is  no  pneu- 
monia. Again,  if  a  tuberculous  patient  has  a  sudden  attack  of 
luemojjtysis,  and  if  the  temperature  of  his  body  is  normal  during 
and  subsequent  to  the  attacK,  no  reactive  pneumonia,  nor  any  ex- 
acerbation of  the  tuberculous  exudation  need  be  expected.  This  is 
a  now  field  0|)en  for  investigation  in  cases  of  phthisis. 

Again :  In  all  cases  of  convalescence,  so  long  as  the  deferves- 
cence proceeds  regularly  as  measured  bv  the  temperature,  no  re- 
lni)8es  need  l)e  feared :  on  the  other  hand,  delayed  defervescence  in 
pneumonia,  the  persistence  of  a  high  evening  temperature  in  typhus 
or  tyj>hoid  fever,  or  the  exanthemata,  and  the  incomplete  attain- 
ment of  normal  temi>orature  in  convalescence,  are  signs  of  great  sig- 
nificance. They  imlicate  incomplete  recovery,  supervention  of  other 
disiMiHiw,  unfavorable  changes  in  the  products  of  disease,  or  the  con- 
tinuance of  other  sourcres  of  disturbance  requiring  to  be  carefully 
examiniMl  into.  The  onset  of  even  a  slight  elevation  of  temperature 
during  convalescence  is  a  warning  to  exercise  careful  watching  over 
the  mtient,and  e8i)eiMally  for  the  maintenance  of  a  due  control  over 
his  diet  and  actions. 

C\>ntinuou8  daily  olwervations  bv  the  thermometer  thus  teach  the 
typical  laws  of  particular  forms  ot  fever,  and  supply  the  grounds  or 
Ivtisis  by  which  it  is  determineti  whether  any  individual  case  is  pro- 

{pressing  as  it  ought  to  do.  Such  knowleilge  can  only  be  acquired 
\y  rt^jHuitiHl  oWrvation  of  numennis  erases;  and  deviations  from  the 
normal  tomi^erature  in  ivrtain  diseases  are  stable  in  proportion  to 
the  typical  chanu*ter  and  full  development  of  the  particular  disease. 
But  even  in  such  diseases  we  may  have  an  increase  or  decrease  of 
tem[H>rature  pn^jRT  to  the  dis^^as^^  bnnight  about  by  tuviiiental  in- 
flueiuvs.  Such  instabilJt  v,  however,  is  only  tein|H>rar\',  and  of  short 
duration,  when  the  iU>^iieHt*il  intlueiux's  act  but  fniH^titonfy.  For 
example,  the  tenijvratttn*  pn>i>^*r  to  the  disoase  may  l>e  lowered 
under  the  influemH>  of  a  pn^found  sUvji,  bleiHling,  epistaxis^  the 
relief  of  iH^istiuati^Mi  or  of  the  rvtenti^m  of  uriiH\  and  the  like;  or 
it  may  Ih>  raistnt  alter  excitement  of  a  mental  kind.  But  any  such 
alterations,  unU^ss  they  an»  dejvinlent  u|Hni  a  change  in  the  dis- 
ease-pnH?ess  itself,  wilf  U^HMue  etfiiivii  atler  t\\e!ve  or  twenty-four 
hours  at  the  most^  when  the  tem)^^niturv  again  rv^umet^  the  t\-pical 
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character  diagnostic  of  the  particular  disease.  In  continued  fevers 
the  temperature  is  generally  less  high  in  the  morning  than  in  the 
evening. 

Stability  of  temperature  from  morning  to  evening  is  a  good  sign ; 
on  the  other  hand,  if  the  temperature  remains  stable  from  evening 
till  the  morning,  it  is  a  sign  that  the  patient  is  getting  or  will  get 
worse. 

When  the  temperature  begins  to  fall  from  the  evening  to  the 
morning,  it  is  a  sure  sign  of  improvement ;  on  the  other  hand,  a  rise 
of  temperature  from  the  evening  till  the.  morning  is  a  sign  of  his 
getting  worse. 

When  it  is  found,  in  a  bad  case  of  typhoid  fever,  that  some  morn- 
ing about  the  third  week  the  temperature  has  fallen  to  99.5^,  the 
reparative  stage  has  begun — ^the  healing  of  Peyer's  patches;  and 
when  a  similar  fall  of  temperature  is  observed  in  the  evening,  con- 
valescence has  commenced. 

In  pneumonia,  when  a  marked  fall  of  temperature  occurs  in  the 
evening,  the  period  of  crisis  has  arrived. 

In  measles,  when  the  maximum  severity  of  the  eruptive  stage  has 
been  reached,  the  temperature  falls. 

A  sinking  from  a  considerable  height  down  to  a  normal  tempera- 
ture suddemy  (within  twenty-four  hours),  occurs  in  a  few  exanthem- 
ata,— ^measles,  variola,  rarely  in  pneumonia,  typhus,  and  pyaemia. 

In  tuberculosis,  especially  in  its  acute  form,  the  persistent  main- 
tenance of  a  uniformly  high  temperature  will  alone  show  that  no 
arrest  in  the  progress  of  the  disease  has  occurred. 

The  correlation  of  pulse,  respiration,  and  temperature  is  of  great 
importance  to  be  determined  in  many  acute  diseases ;  and  especially 
in  pneumonia,  if  the  mean  of  the  temperature  is  not  above  104'^  Falir., 
and  that  of  the  pulse  is  not  above  120  in  a  minute,  and  the  mean  of 
the  respirations  not  over  40  in  the  same  time,  the  case  must  ]ye  con- 
sidered a  slight  one ;  and  if  the  patient  is  otherwise  healthy,  he  will 
surely  t)egin  to  get  well  in  from  eight  to  twelve  days,  without  any 
medical  treatment  beyond  attention  to  antiphlogistic  regimen. 

Convalescence  is  known  to  commence  when  the  disease-process 
ends;  and  this  precise  point  can  only  be  fixed  by  continuous  ther- 
niometric  observation.  The  morbid  process  does  not  end  till  the 
Dormal  temperature  of  the  body  returns,  and  maintains  itself  un- 
changed through  all  periods  of  the  day  and  night. 

Regularly  continuous  observations  of  the  temperature  exhibit  the 
preciije  {K)int  at  which  the  disease-process  terminates,  and  the  degree 
of  its  complete  development.  When  this  point  has  been  determined 
on,  a  retrospective  view  may  be  taken  of  the  character  of  the  dis- 
eliue,  as  to  the  purity  of  its  typical  fonn  or  its  com])lexity,  and  a 
pit^onis  may  l)e  hazarded  as  to  the  probability  or  doubtfulness  of 
recovery.  The  morbid  process  has  not  terminate<l  till  the  normal 
temperature  of  the  body  returnfl,  and  remains  unchanged  in  the 
evenings  and  throughout  all  periods  of  the  day.  The  transition 
from  the  febrile  state  into  defervescence  is  either  slow  (Ivsis)  or 
rapid  (crisis).  A  regularly  continuous  defervescence  is  always  a 
sure  sign  of  convalescence.     Its  occurrence  will  save  other  investi- 
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(2.)  The  temperature  may  become  more  or  less  moderated,  while 
the  pulse  is  increased  in  frequency,  and  the  other  symptoms  become 
more  and  more  threatening.  Such  diminution  of  temperature, 
amidst  conditions  which  do  not  harmonize  with  it,  must  be  regarded 
as  a  pretty  certain  sicn  of  approaching  dissolution. 

But,  on  the  other  hand,  there  are  cases  in  which  the  observation 
of  the  temperature  yields  the  most  favorable  signs  for  prognosis. 
For  example,  when  it  is  found,  in  a  bad  case  of  typhoid  fever ^  that 
the  temperature  has  fallen  some  morning  to  30°  R.  =»  99.5°  Fahr., 
we  know  that  the  reparative  stage  is  entered  upon ;  and  when  a 
similar  ia\\  of  temperature  is  observed  in  the  evemng,  convalescence 
has  commenced.  In  pneumonia^  when  a  marked  fall  of  temperature 
occurs  in  the  evening,  it  shows  that  the  period  of  crisis  has  arrived. 
When  the  temperature  falls  in  7/ieasles^  the  maximum  severity  of 
the  eruptive  stage  has  been  reached ;  and  when,  in  tbe  first  stage 
of  variola^  we  observe  a  auick  return  to  the  normal  temperature,  we 
ma^  feel  certain  that  a  slight  form  of  the  disease,  free  from  danger, 
is  likely  to  ensue. 

A  decrease  of  temperature  below  the  normal  heat  is  rare.  It 
happens  sometimes  transitorily,  announcing  thereby  a  favorable 
crisis,  by  preceding  the  return  to  a  normal  temperature.  It  is  also 
met  with  sometimes  during  the  morning  remission  of  remittent 
fever  ;  also  during  the  apy rexia  of  intermittents  ;  in  acute  collapse, 
preceded  or  not  by  fever ;  in  chronic  wasting  diseases  ;  and  some- 
times, also,  on  the  approach  of  death,  especially  in  typhus  fever. 

A  remarkable  inequality  in  the  distribution  of  the  temperature 
over  different  parts  of  the  body  (face,  hands,  feet,  etc.)  may  occur 
during  the  shivering  preceding  fever,  in  collapse,  and  in  the  agonv 
of  approaching  dissolution.  {Sometimes,  also,  such  unequal  distri- 
bution may  occur  in  disorders  of  the  chest  and  abdomen,  in  some 
local  skin  diseases,  and  in  partial  paralysis.  This  fact  is  not  of 
importance  or  utility,  for  diagnosis  or  prognosis  ;  but  it  requires  to 
be  Known,  in  order  that  erroneous  conclusions  may  not  be  drawn. 

IV.  Of  the  Riniges  (f  Trwpfratvre  in  I}is('ases  where  Fever  is  prts- 
entj  as  relateil  to  the  Amount  of  the  Excreta. 

The  particular  degree  of  heat  and  the  waste  in  every  febrile  dis- 
ease are  represented  oy — something.  The  jJiysician  sees  the  fevered 
patient  wasting  before  his  eyes.  Every  tissue  is  wasting,  and,  in 
correlation  witn  the  excessive  generation  of  heat,  how  is  this  waste 
expressed  ?     As  a  rule,  it  is  expressed  by  the  amount  of  excreta. 

To  Dr.  Parkes  in  this  country,  to  Dr.  Jones  of  Augusta  (in  cases 
of  malarious  fever),  to  Virchow  and  Wunderlich  in  Germany,  is 
the  merit  mainly  due  of  having  demonstrated,  by  clinical  and  ex- 
perimental ol)servation,  that  "  the  morbid  development  of  heat,  as 
ttu^a.^fured  htj  a  thermometer^  is  associated  in  some  cases  with  iMORE 
abundant,  in  other  instances  with  less  abundant  excreta  from  the 
body  than  in  health ;  that  the  temperature  and  the  amount  of  the 
excretions  bear  some  undetermined  relation  to  each  other ;  and 
that  the  loss  of  weight  of  the  patient  is  due  to  increased  and  rapid 
elimination  of  material  with  increased  tissue-change,  associated 
with  the  increase  of  tem|)erature." 
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So  far  as  physiological  facts  have  elucidated  the  normal  genera- 
tion of  heat  in  the  healthy  body,  so  far  has  the  abnormal  generation 
of  heat  essential  to  the  febrile  state  been  clearly  made  out.  In 
health  the  normal  temperature  produced  by  chemical  chanee  in 
the  body,  is  represented  in  the  excretions  by  so  much  urea^  smphur- 
no  arUl^  carbonic  acid^  excretive  volatile  acids  of  the  skin,  and  the 
like  ;  but  in  the  febrile  body  a  higher  temperature  is  represented 
in  the  excretions,  in  some  cases  by  a  larger,  and  in  others  by  a 
smaller  quantity  of  urea^  sulphuric  acidj  ana  probably  carbonic  (u-id* 
(Parkes). 

The  most  opposite  statements  have  thus  been  made  regarding  the 
amounts  of  the  excretions  in  fever,  compared  with  the  quantity 
excreted  in  health  ;  and  at  present  many  excellent  observers  hold 
that  these  excretions  are  always,  and  of  necessity,  increased ;  others, 
no  less  exact,  affirm  that  they  are  invariably,  or  almost  always, 
diminished.  Such  discrepancy  of  statement  is  due,  in  the  first  in- 
stance, to  the  difficulty  of  collecting  and  measuring  exactly  the 
amount  of  all  the  excretions.  "  Two  of  the  excretions,  the  cuta- 
neous and  the  pulmonary,  cannot  be  collected  and  measured  with 
anything  like  tlie  accuracy  necessary  in  such  an  inquiry :  even  in 
health,  such  an  inquiry  is  difficult,  and  in  fever  it  is  almost  impos- 
sible." By  careful  and  accurate  observation  at  the  bedside,  however. 
Dr.  Parkes  has  been  able  to  obtain  very  close  approximative  data 
to  found  his  conclusions  upon,  relative  to  the  increase  or  diminution 
of  the  excretions.  He  assumes  that  when  the  respirations  are  not 
quickened  (/.  <*.,  about  eighteen  times  in  a  minute,  or  about  one  act 
of  respiration  for  everv  tour  beats  of  the  pulse),  and  when  the  skin 
is  not  evidently  sweating,  the  excretions  by  these  two  organs  are 
not  increased ;  and,  on  Sie  other  hand,  an  increased  excretion  by 
these  organs  may  reasonably  be  inferred,  if  the  exercise  of  their 
function  is  unusually  active,  and  if  there  are  tolerably  copious  per- 
spirations. Tlie  other  two  excretions,  namely,  the  urine  and  intes- 
tinal discharges,  can  l>e  measured  with  accuracy,  and  the  urine  in 
particular  is  a  valuable  index  of  the  metamorphosed  of  tissue.  The 
M/Y«i  alone  represents  two-thinls  of  the  whole  quantity  of  nitrogen 
which  jvtisses  ott' ;  the  sidpfoiric  acid  {the  sulphates  of  the  food  being 


*  In  the  study  of  special  diseases,  the  student  ourht  frequentiT  to  estimmte  the 
quantity  of  txtrrta  by  the  urine,  as  one  of  the  be«t  methtnis  for  enahling  him  to  ap- 
preciate the  ohanpiv  which  |e:i>  on  in  the  b«»dy  during  disease.  To  aid  him  in  pro«e- 
cutin^r  such  researcheisi,  he  is  rec«>m mended  to  c«^nsu1t  the  work  i»f  Dr.  Parke*,  Om 
Me  Cvmmysitii'm  of  the  Vrint^  and  to  follow  the  directions  given  'tn  the  Esmminntitm 
o/  tkt  I  rin€^  towards  the  end  of  the  stv«^nd  volume  of  this  text^book^  for  obtAining 
quantitative  re#ult»  by  the  volumetrk^  meihini. 

A verajtre  quantity  of  urine  pass<<d  in  twenty-fv>ur  hmirs,  , 
A verajse  amounts  of  S4«lids 
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accoanted  for)  represents  almost  entirely  the  oxidation  of  sulphur ; 
and  the  oxidized  phosphorus  of  the  hody  passes  out  in  great  meas- 
ure, though  not  altogether,  as  urinary  phosphoric  acid.  Therefore 
a  careful  examination  of  the  urine,  and  of  the  intestinal  discharges, 
with  an  approximative  estimate  of  the  pulmonary  and  cutaneous 
excretions,  give  sufficiently  extensive  and  accurate  materials  for 
the  question  at  issue. 

The  products  excreted  are  thus  of  such  a  kind  as  to  be  eliminated, 
some  by  the  lungs^  some  by  the  skin,  some  by  the  bowelSy  and  some 
by  the  kidneys^  and  rarely  by  two  or  more  modes  of  excretion — for 
when  the  discharges  from  the  skin  or  bowels  are  profuse,  those  by 
the  kidneys  are  deficient,  as  in  the  last  two  cases  recorded  in  the 
following  Table  I,  in  which  the  augmented  excretions  are  printed 
in  italics.  The  facts  thus  so  carefully  observed  by  Dr.  Parkes,  con- 
firmed by  Alfred  Vogel,  Heller,  and  others  (but  chiefly  in  regard  to 
the  excretion  of  urea  only),  justify  the  conclusion — "  That  increase 
of  temperature  may  be  attended  witn  increased  diminaHon  ;  and  there" 
fore  presumably  with  increased  tissue-change" 

Table  I. — Abstkact  or  Cases  obseryxb  bt  Dr.  Pabkes  in  which  some  of 

THE   EXCBETIONS  ARE  INCREASED  IN   CONSEQUENCE  OF  THE   FEBRILE  STATS. 


»- 

T«BMntar« 
above  MO. 

Cooditlon  of 
PiilnoDie 
FaoeUoD. 

ConditlooorCD- 
UDtfona  Fane* 
tioB  or  Skin. 

OoodUioDofln- 
tettinsl  Faiie> 
Uon. 

Condition  of  Urinuy 
Xzeretion. 

Rheuma- 
tism. 

Fahr.  8«. 

Not  noted. 

Sweating 
profusely. 

Discbarffe  as 
usual. 

Solid  matter  ex- 
creted greater  than 
in  health  by  100  grs. , 
and  due  to  urea  and 
sulphuric  acid. 

'  RheuiDR- 
tuin. 

i 

Fahr.  8«. 

Not  noted. 

Sweating 
profusely. 

Discharge 

not 
diminished. 

Solid  matters  ex- 
creted greater  than 
in  health  by200grs., 
and  due  to  urea  and 
sulphuric  acid. 

Typhoid 
;     fever. 

Seyeral 
degrees. 

Rapid. 

Moist. 

Not 
increased. 

Increased  by  60 
grains. 

BrT«ipe1a« 
i   of  Head 
!  and  Face. 

1 

Quick. 

Moist. 

Unaltered. 

Considerably  aug- 
mented. 

Febricala. 

Fahr.  ^. 

Normal. 

Enormously 
augmented. 

Confined. 

Solids  less  than  nor- 
mal by  91  grains. 

',  Typhoid. 

i 

Fahr.  8<». 

Not  noted 

Sweating  and 
Sudamina. 

IHarrheea 
profuse. 

Solids  less  by  78 
grains. 
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Table  II. — Casss  observed  by  Dr.  Parkes  in  whioh  there  was 

DiMIMUTIOK  OF  THE  EXCRETIONS. 


DImmb. 

Avrrago 

Temperature 

aboTe  980. 

Condition  of 
Pulmonic 
FuDotton. 

Condition  of  Gu- 
taneon*  Func- 
tion or  Skin. 

Condition  of  In- 
testinal Fune- 
tion. 

Condition  of  Urinuy 
Excretion. 

Bronchitis 

of  hoth 

lungs. 

Fahr.  2.6«. 

20  Respi- 
rations per 
minute. 

Not 
increased. 

Not 
increased. 

Less  by  112  grains. 

Pneumo- 
nia acute 
sthenic. 

Fahr.  6<». 

80  per 
minute;  ex- 
pectoration 

scanty. 

Slightly 
moist. 

Confined. 

Less  by  220  grains. 

Typhoid 
Fever. 

Condider- 
ahle. 

No 
sweating. 

No 
diarrhoea. 

Below  normal 
amount. 

Acute 
Rheuma- 
tism. 

Fahr.  4». 

Tranquil 
breathing. 

Inconsider- 
able. 

Bowels 
quiet. 

Very  small  amount 
of  urinary  solids. 

1 

The  abstract  given  in  Table  11  shows  that  another  conclusion  is 
equally  legitimate,  namely — "  That  the  products  of  metamorphoses^  as 
judged  of  by  the  excreta^  may  be  diminished  in  febrile  cases;  and  these 
apparently  disconlant  statements  are  capable  of  being  explained  in 
various  ways.  In  the  first  place,  it  is  evident  that  more  chemical 
change  may  go  in  the  body  than  is  represent^  by  the  excreta. 
The  metamorphosis  of  blood  or  of  tissues  may  not  be  carried  to  the 
point  of  formnig  those  principles  which  can  alone  pass  through  the 
eliminating  organs.  A  vast  amount  of  imperfectly  organiz^  com- 
pounds may  be  formed  and  retained  in  the  system,  circulating  with 
the  bltKHl  or  thrown  upon  certain  organs."  Thus  there  may  be  in- 
creased metamorphosis  with  lessened  elimination.  Several  pathological 
facts  point  to  such  a  conclusion. 

1.  It  is  in  such  febrile  cases,  with  diminished  excreta,  that,  at  a 
later  porioil  of  the  disease,  copious  discharges  from  one  or  other  of 
the  efiminatinjc  organs  oiH»ur.  Thus,  in  the  case  of  pneumonia 
referred  to  in  Table  II,  severe  spontaneous  diarrhoea  came  on  ;  and 
many  other  cases  are  (juoteil,  with  similar  diminution  of  the  excre- 
tions at  the  jx»riod  of  increased  febrile  heat,  in  whioh  violent  purg- 
inff,  sweating,  or  diuresis,  \\'ith  increase  of  urea  and  of  sulphuric 
acid,  8ul>Si»quently  ooi*urretl.  Such  dis<*harges  ixvurring  during  the 
progress  and  towards  the  tennination  of  a  febrile  disease  have  oeen 
termed  cnY/oi/,  the  ixvurreiuv  Inking  oalleil  a  fnV*> ;  and  the  par- 
ticular day  on  which  it  hapixnis,  i^ounting  fn^n  the  day  of  seizure, 
has  been  calleil  a  rriti^ytf  day.  The  term  ♦*/•<>!>  or  critind  is  applied 
because  the  ixvurnnu^^  of  such  disi^hanres  is  usuallv  coincident  with 
more  or  less  sudden  fall  of  temivnuure,  and  general  improvement 
in  the  condition  of  the  jvi^tient,  whi^se  oonvalesoem^e  dati»s  from  the 
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critical  day  ;  when,  in  common  language,  his  disease  is  said  to  have 
'^^0^  the  tum.^'  In  such  cases,  therefore,  a  large  amount  of  partially 
metamorphosed  substances  are  retained  until  they  are  suddenly 
discharged,  and  the  system  freed  from  the  noxious  compounds. 
Coincident  with  the  critical  discharge,  the  temperature  is  found  to 
fall. 

2.  But  in  another  class  of  febrile  cases  retention  of  the  products 
of  metamorphosis  is  not  followed  by  such  a  fortunate  critical  issue. 
At  a  later  period  in  the  history  of  some  febrile  cases,  with  dimin- 
ished excreta,  it  is  not  uncommon  for  secondary  inflammatory  affec- 
tions to  occur,  as  if  the  blood  were  more  contaminated ;  and  it  is 
sometimes  observed  that  in  a  patient  whose  excreting  organs  are 
acting  copiously,  there  occurs  a  diminution  of  excretion  when  a 
simultaneous  or  subsequent  development  of  local  disease  becomes 
manifest. 

The  following  Table  of  Cases  recorded  by  Dr.  Parkes  is  interest- 
ing from  the  exactness  of  the  observations  and  the  coincidence  of 
the  local  lesions  with  suppression  and  retention  of  excreta  during 
febrile  states: 


Table  III. — Tabls  of  Casks  observed  by  Dr.  Parkes  to  show  Local  Lesions 

COINCIDENT   WITH   SUDDEN   RETENTION   OF  THE   EXCRETIONS   IN   FeYER. 


1 

1 

ATcnfs 

T4Nnperfttar» 
abote98fO. 

OoDdldoaof 
PnlmoDie 
Fiaoctlon. 

Condition  of  Cu- 
tanooni  Fano- 
tlon  or  Skin. 

Condition  of  In* 
tettinal  Func- 
tion. 

Condition  of  Urinary 
Ezeretion. 

1 

1 

.Rheumatic 
Fever. 

;  Obierved 
;oD  the  fifth, 
! sixth,  and 
.  seventh 
i  day  of  the 
i   disease. 

1 
1 

Fahr.  2o. 
Fahr.  2^, 

No  record. 

Sweating 
profuse. 

Lefwened  on 

the  eighth 

day. 

No  intestinal 
discharge. 

While  400  grains 
more  than  in  health 
were  being  daily 
excreted,  suddenly 
on  the  eighth  day 
a  diminution  of  the 
solids  took  place  by 
602  grains ;  and  co- 
incident with  this 
diminution  a  local 
lesion  became  de- 
veloped (angina 
faucium).  Next 
day  the  excretion 
augmented,  and  the 
local  affection  sub- 
sided. 

i 
1 

Tvphoid 
'    fever. 

i 

t 

1 

Fahr.  6». 

No  record. 

Great 
sweating. 

Lessened 
much. 

Diarrhoea 
profuse. 

Diarrhoea 
ceased. 

While  the  aver- 
age daily  excretion 
for  eight  days  was 
422.848  grains,  a 
gradual  diminu- 
tion continued  for 
three  days,  to  the 
daily  extent  of  78 
grains,  when  pleu- 
risy came  on. 
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The  largest  amount  of  sxdphuric  acid  recorded  by  the  same  observer, 
when  no  medicine  was  taken,  was  in  a  case  of  rheumatic  fever.  It 
amounted  to  52.668  grains ;  and  under  the  influence  of  liquor  potasses 
in  the  same  disease,  ne  has  known  this  excretion  rise  to  70  grains — 
more  than  twice  as  much  as  in  health.  The  largest  amount  of  v!Hc 
add  excreted  during  a  febrile  disease  in  twenty-four  hours,  as  recorded 
by  Drs.  Parkes  ana  Gkrrod,  has  been  17.28  grains. 

"  The  amount  of  tissue  destroyed  in  order  to  ftimish  such  quantities  of 
excreta  must  be  enormous ;  and  if  it  is  recollected  that  little  or  no  food  is 
taken  by  the  feveriah  patient,  and,  therefore,  that  no  materials  are  sup- 
ptied  for  the  reconstruction  of  the  textures  thus  melting  away  three 
times  more  quickly  than  in  health,  the  rapid  loss  in  weight  in  fever,  and 
the  impaired  nutritive  condition  of  every  organ  at  its  close,  will  be  at  once 
evident." 

It  is  not  yet  determined  where  the  increased  destruction  of  the 
albuminous  textures  takes  place ;  that  is,  whether  it  occurs  in  the 
blood  or  in  the  organs  themselves.  It  is  only  known  that  both  the 
albumen  and  the  red  corpuscles  of  the  blood  are  lessened  in  amount 
at  the  end  of  a  febrile  disease  ;  and  of  the  various  tissues  none  ap- 
pear to  waste  so  fast  as  the  muscles,  and  especially  the  involuntary 
ones  {e.g.^  the  heart  in  typhus  fever).  The  mt  of  the  body  is  rapidly 
absorDeia  in  fevers ;  and  v  irchow  asserts  that  the  bones  also  become 
lighter.  While  it  is  known  that  much  of  the  metamorphosis  of 
these  tissues  takes  place  in  the  normal  way,  it  is  also  probable  that 
there  is  an  unhealthy  or  perverted  metamorphosis  which  leads  to 
the  appearance  of  compounds  in  the  excretions,  either  altogether 
foreign  to  the  body  or  foreign  in  respect  of  place  and  time.  There 
is  evidence  of  this  in  the  peculiar  smell  of  the  perspiration,  in  the 
peculiar  coloring  matter  of  the  urine,  as  well  as  in  the  occasional 
excretion  by  it  of  hippuric  as  well  as  of  lactic,  valerianic,  and  other 
or;eanic  acids. 

yext  to  the  occurrence  of  preternatural  heat  in  fever,  the  excessive 
retention  of  icatcr  in  the  febrile  s^^stem  is  perhaps  the  most  remarkable 
and  constant  phenomenon.  Notwithstanding  the  large  amount  of 
water  frequently  taken  to  q^uench  the  extreme  thirst,  the  quantity 
of  the  urine  is  lessened,  and  is  even  scantiest  when  the  skin  is  driest ; 
and  the  "  concentration  of  the  urine  appears  to  be  almost  as  good  an 
index  of  the  amount  of  fever  as  the  temperature  itself."  The  excre- 
tion of  water  by  the  skin  is,  as  a  rule,  diminished  ;  and  it  is  a  well- 
known  clinical  fact  that  the  skin  is  drier  than  usual  in  febrile 
aiieotions.  Very  early  in  the  febrile  state  the  buccal  mucous  mem- 
brane also  becomes  sticky,  and  the  amount  of  saliva  diminishes ; 
and  the  decrease  in  the  quantity  of  the  gastric  fluid  during  fever 
has  been  proved  by  the  well-known  experiments  of  Beaumont  on 
Alexis  St.  Martin.  The  intestinal  juices,  like  the  gastric,  are  also 
probably  diminished,  for  the  stimulus  of  food  is  taken  aw^ay,  consti- 
pation prevails,  and  the  faeces  are  dry  (Parkes). 

This  retention  of  water  in  the  system  cannot  at  present  be  ex- 
plained ;  but  Dr.  I^arkes  has  suggested  that  it  may  possibly  be  due 
to  the  presence  in  the  blood  (or  tissues  generally)  of  some  interme- 
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Virchow,  in  his  definition,  states  that  the  essential  phenomena  must 
have  their  immediate  cause  in  changes  of  the  nervous  system. 

It  is  very  difficult  to  substantiate  this  position,  but  the  following 
eeBeral  results  prove  the  great  influence  of  the  nerves  in  febrile  af- 
fections. Taken  individually,  they,  no  doubt,  will  impress  diiferent 
nunds  with  different  degrees  of  force,  while  collectively  they  cannot 
fail  to  furnish  an  argument  in  favor  of  the  essential  participation  of 
the  nervous  system  m  fever : 

1.  There  is  the  generally  received  physiological  law,  that  nerves 
r^ulate  the  metamorphosis  of  tissue  and  the  production  of  heat, 
both  of  which  are  altered  in  fevers  (IIblmholtz,  Ludwig,  Bernard). 

2.  There  are  those  experiments  on  the  vagus  nerve  which  bring 
about  febrile  phenomena,  such  as  increased  cardiac  action,  pulmo- 
nary congestion,  anorexia,  and  nausea  (Bernard,  Pavy). 

8.  There  are  those  argimients  derived  from  the  various  symptoms 
which  announce,  accompany,  or  terminate  fever,  (a.)  The  remark- 
aUe  depression,  apathy,  sense  of  exhaustion  and  debility  which 
n«her  in  the  febrile  state.  (6.)  The  shiverings,  the  contraction  of 
the  superficial  vessels  and  of  the  skin,  (c.)  The  increased  rapidity 
of  the  heart's  action,  and  the  relaxation  of  the  vessels,  which  soon 
follows  the  stage  of  contraction  just  noticed,  or  occurs  without  it. 
(rf.)  The  congestion  of  the  lungs,  {e.)  The  periodicity  of  some  of 
th^  phenomena  of  fever,  and  the  occurrence  of  death  or  recovery  on 
BO^led  critical  days.    {/.)  The  abnormal  state  of  the  secretions. 

4.  The  fearfully  rapid  death  which  sometimes  ensues  in  the  early 
stage,  from  some  unknown  cause,  may  with  justice  be  referred  to 
prwound  nervous  lesions ;  for  there  is  great  prostration,  a  galloping 
and  early-failing  pulse,  and  an  excessively  rapid  respiration. 

5.  The  effect  ot  certain  remedies,  such  as  quinine,  upon  periodical 
febrile  phenomena. 

Conditioni  which  oombine  to  produce  the  Complex  Phenomena  of 
P«?er.— 1.  Tlie  entrance  into  the  blood  of  a  morbific  agent,  and  the 
alteration  of  the  blood  to  a  certain  extent  under  its  influence,  come 
fiwt  in  the  order  of  events.  Perhaps  this  occurs  under  the  incuba- 
tive j)eriod,  when  often  there  is  no  rise  of  temperature,  no  fever ; 
that  w,  when  no  appreciable  alteration  of  the  general  health  can  be 
diik'overed.     The  nature  of  the  change  in  the  blood  is  unknown. 

2.  When  the  change  in  the  blood  has  reached  a  certain  point,  the 
nervous  system,  or  rather  that  part  especiallv  connected  with  nutri- 
tion and  organic  contractility,  begins  to  suffer  changes  in  com].)08i- 
tion,  which  probably  paralyze,  impede,  or  destroy  the  noniial  molec- 
ular currents.  When  this  occurs,  the  nervous  symptoms  of  weak- 
new,  depression,  rigors,  contraction  of  some  parts  and  vessels  speedily 
followed  by  relaxation,  mark  the  stage  of  invasion. 

3.  Various  parts  simultaneously,  especially  the  muscles,  and 
probably  some  of  the  organs,  deprived  in  greater  or  less  degree  of 
nervous  influence,  begin  rapidly  to  disintegrate,  and  by  their  dis- 
integration preternatural  heat  is  produced.  Little  or  no  fresh 
material  is  assimilated  to  compensate  for  the  loss ;  great  muscular 
prostration  ensues ;  and  destruction  of  tissue  is  increased  by  the 
accelerated  action  of  the  heart. 
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certainty  better  than  the  advances  made  in  our  knowledge  of  the 
**  thermometry  of  disease,"  and  the  correlation  of  temperature  with 
other  morbid  phenomena.     By  numerous  careful  observations  it  is 
now  clearly  established  that  the  determination  of  the  correlation  of 
the  pulse,  the  respiration,  and  the  temperature  of  the  bodv  in  dis- 
ease is  of  the  greatest  practical  importance,  and  especially  when 
regarded  in  relation  to  the  excreta.   By  such  observation  the  natural 
course  and  termination  of  many  diseases  can  be  predicated  with 
mat  certainty  ;  and  so  our  knowledge  becomes  more  exact  as  to 
the  nature  and  treatment  of  diseases.     The  pulse,  the  respirations, 
and  the  temperature,  all  and  each  of  them,  represent  forces  at  work 
in  the  living  body,  all  of  which  are  capable  of  being  measured  with 
great  exactness;  and  such  measurements  show  how  closely  such 
expenditure  of  forces  is  related  to  the  excreta^  which  represent  the 
waste  of  our  tissues  in  health  and  disease.     The  student  or  phy- 
neian  who  continues  to  disregard  the  aid  of  thermometry  in  the 
diagnosis  of  febrile  disease,  or  the  military  medical  officer  who 
ienores  its  value  in  the  appreciation  of  feigned  diseases,  such  as 
roeumatism,  may  be  compared  to  the  blind  man  guiding  himself. 
Bv  means  of  great  practice  and  intelligence,  the  blind  man  vsdll 
often  proceed  rightly;  but  the  advantages  of  being  able  to  see 
dearly  are  proverbially  above  all  price.     The  necessity  of  using 
the  tnermometer  will   also   soon  become  known  to   the  general 
pablic,  and  patients  will  become  dissatisfied  if  all  known  means  of 
investigation  are  not  employed  in  appreciating  the  nature  of  their 
malady.     For  many  years  the  German  student  and  physician  has 
been  familiar  with  its  use ;  but,  with  the  exception  of  Dr.  Parkes, 
and  the  pupils  he  taught  when  clinical  professor  in  University  Col- 
lege Hospital,  the  usefulness  of  the  tnermometer  in  recognizing 
feorile  diseases  does  not  seem  to  have  been  hitherto  sufficiently  ap- 
preciated in  the  medical  schools  of  this  country. 


Section  IL — Inflammation. 

Definition. — A  complex  morbid  process  characterized^ — (L)  By  a  sus- 
pension of  the  concurrent  exercise  of  function  among  the  minute  elements 
of  the  tissue  involved  ;  (^.)  By  stagnation  of  the  Uood  and  abnormal 
adhtifiveness  of  the  blood-<liscs  in  the  capillary  vessels  contiguous  to  the 
timie-elernents  whose  functions  are  s^ispended  ;  {8.)  By  contraction  of 
the  minute  arteries  leading  to  the  capillaries  of  the  affected  nart^  with 
fuhsequent  dilatation  and  paralysis  of  the  contractile  tissue  of  the  affected 
bloodvessels.  The  nutritive  changes  between  the  Uood  and  the  minute 
toniptnient  elements  of  the  affected  tissue  become  visibly  altered^  and 
altfiough  an  appreciable  i^iterstitial  exudation  does  not  necessarily  follow^ 
yet  a  constant  tendency  betrays  itself  to  the  occurrence  of  an  interstitial 
exudation^  but  tvhirh^  under  proper  regimen  and  proper  remedies^  is 
often  abortive,  When  an  exudation  follows  as  a  result  of  the  inflame 
inatory  state^  it  is  apt  to  be  assoriated  with  an  unhealthy  condition  of  the 
Uood^  and  of  the  Uood-plasma,  and  to  be  associated  with  varied  forms  of 
new  growth^  according  to^ — {1.)  The  elementary  structure  in  which  it 
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occurs;  (2.)  The  special  zymotic^  constitutional^  or  local  disease  with 
which  this  complex  morbid  process  may  coexist ;  and  {S.)  According  to 
the  progress  of  the  inflammxition^  the  amount  and  suddenness  of  the 
effusion^  the  extent  of  tissue  involved^  the  diminished  vascularity,  and 
the  powers  of  absorj^tion  of  the  surrounding  parts. 

Pathology. — As  it  is  not  possible  clearly  to  define  the  limits  of 
natural  processes,  it  is  not  possible  to  give  a  correct  definition  of 
inflammation.  It  is  a  process  the  most  important  of  all  morbid 
states ;  and  a  knowledge  of  its  phenomena,  the  laws  which  regolate 
it«  course,  and  the  relations  which  its  several  events  bear  to  each 
other,  have  been  always  considered  as  "  the  keystone  to  medical 
and  surgical  science,"  and  the  ''  pivot  upon  which  the  medical  phi- 
losophy of  the  time  has  revolved." 

It  is  not  wonderful,  therefore,  that  much  has  been  written  on 
this  subject,  more  especially  since  microscopic  research  has  been 
brought  to  aid  in  the  investigation.  Among  the  many  who  have 
investigated  this  morbid  process  with  success,  and  by  whose  Original 
observations  its  study  may  be  said  to  have  begun,  the  names  of 
Wilson  Philips,  John  Thomson,  Gendrin,  Kaltenbrunner,  Gerber, 
and  Miiller ;  and  more  recently  those  of  Alison,  Lebert,  Gulliver, 
Addison,  C.  J.  B.  Williams,  Bennett,  Wharton  Jones,  Henle,  Vir- 
chow,  Paget,  John  Simon,  and  Joseph  Lister,  are  well  known ;  and 
no  account  of  inflammation  can  be  complete  which  does  not  embrace 
the  results  of  the  labors  of  these  men. 

The  early  experiments  which  illustrate  the  nature  and  phenom- 
ena of  inflammation,  have  been  made  chieflv  on  the  web  of  the 
frog's  foot,  as  well  as  on  the  folds  of  the  frog  s  mesentery ;  and  the 
phenomena  are  found  to  correspond  in  all  essential  points,  with 
the  results  of  experiments  performed  on  the  more  or  less  transpar- 
ent parts  of  warm-blooded  animals,  such,  for  example,  as  the  wings 
and  ears  of  bats,  the  ears  of  rabbits,  the  mesenteries  of  these  ani- 
mals, and  the  brains  of  rabbits  and  of  pigeons.  As  a  general  re- 
sult of  such  experiments  and  observations,  it  may  be  stated,  that 
the  chief  constituents  of  the  inflammation-process,  are  to  be  found 
in  altered  conditions  of  the  health^"  nutritive  changes — the  phe- 
nomena of  the  abnormal  state  becoming  more  or  less  obvious  by  the 
redness,  swelling,  heat,  pain,  impairment  of  function  on  a  large 
scale,  and  sometimes  exudation  in  the  part  affected. 

Phenomena  and  Theory  of  the  Inflammatory  Prooess. — The  process  is 
one  in  which  many  stages  of  morbid  action  are  passed  through, 
and  which  reaches  its  acme  when  the  serum  of  the  blood  and  tne 
liquor  sanguinis  transude  through  the  walls  of  the  bloodvessels  of 
the  inflamed  part,  without  rupture,  into  the  surrounding  texture. 
This  has  been  termed  "  exudation." 

The  series  of  complex  changes  through  which  the  inflammatory 
process  is  seen  to  proceed,  as  observed  m  the  transparent  parts  of 
animals  under  the  microscope,  are  found  to  occur  nearly  in  the  fol- 
lowing order :  1st.  The  beautiful  experiments  and  observations  of 
Mr.  Joseph  Lister,  Professor  of  Surgery  in  the  University  of  Glas- 
gow, clearly  prove  that  a  suspension  of  the  concurrent  exercise  of 
mnction  among  the  minute  elements  of  the  tissue  involved,  is  the 
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Srimary  lesion  in  the  congestion  of  inflammation,  and  which  imme- 
iately  leads  to — 2d.  Inflammatory  derangement  of  the  blood,  which, 
in  the  vicinity  of  the  impaired  tissue-elements,  tends  to  assume  the 
same  characters  as  blood  always  assumes  when  it  is  in  contact  with 
ordinary  solid  matter,  and  which  renders  it  unfit  for  transmission 
through  the  bloodvessels.  But  a  return  of  the  tissue-elements  to 
their  nsoally  active  state,  will  be  associated  with  a  restoration  of 
the  blood  to  the  healthy  characters  which  adapt  it  for  circulation 
(Royal  Society^  June  18,  1857).  8d.  The  arteries  of  the  afl:ected 
part  are  narrowed,  and  the  blood  flows  through  them  with  greater . 
rapidity.  4th.  The  same  vessels  subsequently  become  enlarged,  and 
the  current  of  blood  is  slower,  although  uniform.  5th.  The  flow  of 
blood  becomes  irregular.  6th.  All  motion  of  the  blood  ultimately 
ceases,  and  complete  stagnation  ensues.  7th,  and  lastly.  The  liqupr 
sanguinis  may  oe  exuded  through  the  walls  of  the  bloodvessels, 
sometimes  accompanied  by  the  extravasation  of  blood-corpuscles, 
owing  to  rupture  of  the  capillaries. 

These  diflferent  phenomena  are  associated  with  the  production  of 
the  more  obvious  symptoms,  namely,  redness,  pain,  heat,  and  s\yell- 
in^.  But  although  these  changes  are  here  mentioned  consecutively, 
it  18  not  to  be  understood  that  in  every  instance  of  inflammation, 
such  changes  can  be  traced  in  distinct  succession.  The  changes  are 
to  be  studied  as  nearly  concurrent^  rather  than  as  a  distinct  series  of 
tveni^^  of  which  each  stands  in  the  relation  of  a  consequent  to  one 
or  more  of  its  antecedents ;  so  that,  starting  from  impaired  func- 
tion of  the  element  of  tissue,  the  stagnation  of  blood  m  the  capil- 
lary vessels,  we  must  observe  the  various  stages  in  the  process 
almost  as  concurrent  phenomena,  which,  for  the  purposes  of  study, 
ire  here  enumerated  in  sequence. 

An  analysis  of  these  concurrent  phenomena  has  shown  that  the 
conditions  for  the  healthy  nutrition  of  the  part  are  materially 
changed,  being  somewhat  as  follows : 

I.  The  supply  of  blood  to  the  part  is  altered, — (1.)  By  the 
changes  in  the  bloodvessels,  especially  the  narrowing  of  the  arte- 
ries, and  subsequent  enlargement  of  the  capillaries;  (2.)  By  the 
mode  in  which  the  blood  moves  through  them. 

The  narrowing  of  the  arteries,  in  the  first  instance,  may  bo  de- 
monstrated under  the  microscope,  by  the  application  of  warm  water 
simply  to  the  web  of  the  frog's  foot ;  and  the  same  phenomena  are 
presumed  to  occur  in  man,  xot  the  following  reasons :  Sudden  oper- 
ations of  the  mind,  and  the  application  of  cold  produce  paleness 
of  the  skin — an  effect  which  can  only  arise  from  contraction  of  the 
minute  arteries,  and  the  diminution  of  the  quantity  of  blood  thereby 
conveyed  by  them.  The  subsequent  enlargement  of  the  capillaries 
is  presumed  to  be  a  constant  event  in  the  inflammation  of  a  part. 
It  usually  extends  to  some  distance  around  what  may  be  considered 
as  the  chief  seat,  centre,  or  focus  of  diseased  action,  and  in  some 
textures  the  enlargement  and  reddening  are  confined  to  the  vascu- 
lar parts  in  the  vicinity.  To  this  condition  of  the  blood  and  blood- 
Tessels,  is  to  be  ascrioed  the  usually  first  observable  symptom  of 
inflammation  in  a  part,  namely,  the  redness.     But  there  are  also 
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many  circumstances  under  which  inflammation  has  existed,  and  yet 
no  redness  is  apparent  in  the  part  itself.  Tlius  we  often  open  the 
body  of  a  patient  that  has  died  of  phthisis,  and  find  the  intestine 
ulcerated ;  but,  so  far  from  being  redder,  it  is  paler  than  natural, 
and,  so  far  from  being  thickened,  it  is  thinner  than  usual.  We 
often  find  the  cartilages  of  the  joints  ulcerated,  and  yet  not  a  trace 
of  a  red  vessel.  In  cases  of  bronchitis,  with  purulent  expectora- 
tion, if  the  lungs  be  washed,  so  as  to  remove  tne  morbid  product, 
the  most  experienced  anatomist  may  be  unable  to  determine  whe- 
.  ther  the  parts  are  in  a  state  of  health  or  disease.  Take  the  arterial 
system,  and  how  often  do  we  find  the  aorta  thickened  and  thinned, 
softened  and  indurated,  ulcerated,  and  its  elasticity  entirely  de- 
stroyed, and  yet  not  a  red  vessel  to  be  seen  ;  and  when  the  patient 
hf\8  neither  complained  of  the  slightest  sensation  of  pain,  nor  of 
any  feeling  of  heat  in  the  part  during  life  ?  A  large  abscess  may 
form  in  the  brain  or  areolar  tissue,  or  pus  may  be  enused  into  the 
cavity  of  the  abdomen,  without  any  appearance  of  redness,  or  even 
evidence  of  having  been  preceded  by  any  suffering.  Although  in 
certain  parts,  as  the  cornea  and  the  articular  cartilages,  the  ulcer- 
ated intestine,  or  the  bronchi,  the  arterial  tissues,  and  the  seats  of 
abscesses,  the  previous  existence  of  inflammatory  action  is  obvious 
from  the  effects  produced,  and  where  no  bloodvessels  existed,  obvi- 
ous to  the  eye,  assisted  or  not  by  the  microscope,  yet  it  is,  for  the 
most  part,  found  that  enlargement  of  the  bloodvessels  of  the  adja- 
cent parts,  and  especially  of  those  from  which  the  diseased  part 
derives  its  nutrient  supply,  is  a  constant  phenomenon,  purely  func- 
tional, and  which  appears  to  be  developed  indirectly  through  the 
medium  of  the  nervous  system.  In  inflammation  of  the  cornea, 
for  instance,  the  bloodvessels  of  the  sclerotic  and  conjunctivae  are 
enlarged.  In  ulceration  of  the  articular  cartilages,  the  surrounding 
synovial  membrane,  and  the  articular  extremities  of  the  bones,  are 
more  fully  pervaded  with  enlarged  bloodvessels.  The  vasa  vdso- 
rum  of  the  aorta,  round  the  morbidly  thickened  part,  are  also  the 
subject  of  enlargement,  and  the  channel  of  increased  supply  of 
blood.  There  is,  therefore,  no  doubt  that  the  conditions  favorable 
to  the  existence  of  redness  are  always  present  to  a  greater  or  less 
degree  at  the  early  period  of  inflammation ;  and  whether  the  red- 
ness be  always  present,  or  only  slightly  perceptible,  the  same  im- 
pairment of  function  among  the  minute  elements  of  the  tissue,  and 
increased  adhesiveness  of  the  blood-discs,  take  part  in  the  develop- 
ment of  the  inflammatory  process. 

The  enlargement  of  the  bloodvessels  varies.  It  may  be  hardly 
perceptible,  or  it  may  increase  their  diameter  to  two  or  three  times 
their  natural  size.  John  Hunter  established  this  stage  of  the  inflam- 
matory process  in  the  ear  of  a  rabbit,  by  thawing  it  after  it  had  been 
frozen:  the  rabbit  was  killed  during  the  process,  and  the  head  being 
injected,  the  two  ears  were  removed  and  dried.  Wood-cuts  repre- 
senting the  comparative  conditions  of  the  two  ears  may  be  seen  in 
the  first  volume  of  Paget's  Surgical  Pathology^  pag<?  295.  The  blood- 
vessels of  the  inflamed  ear  became  greatly  larger  than  those  of  the 
healthy  one,  and  it  was  found  that  arteries  before  invisible,  in  the 
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healthy  state  of  the  rabbit's  ear,  were  brought  clearly  into  view 
doring  the  stage  of  the  inflammatorj'  j^rocess. 

The  redness  of  an  inflamed  part  is  of  various  intensity  and  shade, 
according  to  the  degree  of  tne  inflammation,  its  stage,  and  the 
structure  of  the  part  aflfected.  Its  shades  pass  from  a  light  rose- 
color  to  a  deep  crimson,  or  even  purple.  It  assumes  the  form  of 
pointjs  where  congeries  of  minute  bloodvessels  are  concerned;  or 
streaks,  as  where  the  vessels  of  fibrous  structures  are  inflamed,  as 
in  tendon ;  or  a  series  of  minute  and  fine  ramifications,  as  in  synovial 
Btructures ;  and  generally  it  may  be  stated  that  the  form  of  the  red- 
ness derives  its  character  from  the  normal  arrangement  of  the  capil- 
laries of  the  part.  The  redness  is  most  intense  towards  the  centre 
of  diseased  action,  gradually  softening  down  towards  the  circumfer- 
ence, where  the  conditions  of  health  exist.  This  gradual  shading 
oiF  serves  to  distinguish  the  redness  of  inflammation  from  the  red- 
ness of  extravasation.  The  margin  of  an  extravasation  is  defined, 
its  redness  cannot  be  removed  by  pressure ;  w^hile  the  disappearance 
of  inflammatory  redness  under  pressure  is,  to  a  certain  extent,  a 
measure  of  the  activity  of  the  circulation  in  the  part.  The  brighter 
hues  generally  attend  ordinary  active  inflammation; — the  darker 
hues  of  inflammatory  action  are  generally  associated  ynth.  some  spe- 
dfic  cause  of  disease,  a  feeble  action  of  the  parts,  or  a  tendency  to 
pingrene.  Tlie  increased  depth  of  color  is  mainly  due,  in  the  first 
uistance,  to  the  congestion  and  stagnation  of  blood  in  the  existing 
vessels,  and  not  in  any  measure  to  the  formation  of  new  ones.  The 
redness,  however,  always  appears  more  than  proj)ortionate  to  the 
enlargement  of  the  bloodvessels ;  and  we  find  that  the  red  corpus- 
cles are  intensely  adherent  in  the  enlarged  capillaries. 

Tlie  dilaterl  veffsels  of  an  inflamed  i)art  apj)ear  cranmied  with  red 
corjuisclefl,  which  lie  or  move  as  if  no  fluid  intervened  between  thein, 
or  as  if  thev  were  imbedded  in  a  hyaline  substance  due  to  the  solidi- 
fication of  tlie  fibrine  of  the  litpior  sanguinis.  An  increase  of  redness  is 
fiometimes  seen  to  dej)end  u|)on  extravasation  of  blood,  or  the  efiusion 
of  the  coloring  matter  of  the  blood-corjmscles,  as  well  into  the  spaces 
between  the  mood-corpuscles  as  into  the  adjacent  tiasue  through  the 
walls  of  the  bloodvessels.  Lastly,  the  redness  is  sometimes  inten- 
wrte<l  (as  Hunter  first  suggested,  and  microscopic  examination  sub- 
se^juently  proved)  by  the  jmssage  of  the  blood,  unchanged,  from  the 
artvries  into  the  veins.  Xo  new  formation  of  bloodvessels  is  neces- 
sarily concerned  in  the  redness  of  inflamed  parts.  It  is  only  when 
inflammation  has  subsided  that  new  vessels  are  formed,  and  pass  into 
any  new  growth  of  tissue  which  may  have  arisen,  as  if  for  its  nutri- 
tion, development,  and  continued  growth,  or  to  effect  its  subseciuent 
removal,  degeneration,  decay,  or  aosorption. 

Peculiar  changes  of  shai^e  are  associated  with  enlargement  of  the 
liloodvesBels,  consiHting  cliiefly  of  tortuosity  of  distribution  and 
sneurismal  or  varicose  dilatation.  The  aneurismal  or  varicose  state 
in  seen  to  take  place  most  fre<|uently  in  the  woft  textures,  as  in  the 
brain,  where  it  is  a  fre<iuent  condition  of  the  inflammatory  rod  soft- 
ening (KoLLiKER  and  IIasse);  and  in  subcutaneous  tissue,  the  points 
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of  what  appears  to  be  extravasated  blood  are  aneurismal  dilatationB 
of  capillary  vessels  filled  with  the  red  corpuscles  (Lebert). 

These  varied  conditions  of  the  bloodvessels  aftect  the  motion  of 
the  fluid  in  the  part,  and  conseauently  the  supply  of  blood  for  the 
purposes  of  nutrition.  Generally  it  may  be  stated  that  there  is 
stagnation  of  the  blood  in  the  focus  or  centre  of  severe  inflamma- 
tion ;  and  this  stagnation  is  surrounded  by  a  state  of  fulness  of  ves- 
sels and  slow  movement  of  the  blood,  while  around,  and  more  dis- 
tant still,  there  is  fulness  of  the  vessels,  with  a  rapid  movement  of« 
the  blood.  From  the  discrepancy  existing  among  observers  regard- 
ing the  statement  as  to  whether  the  motion  of  tne  blood  is  slower 
or  quicker  when  the  vessels  are  contracted  or  dilated,  there  is 
evidence  that  the  contraction  alone  of  a  vessel,  or  its  dilatation 
alone,  is  not  always  sufficient  to  cause  the  current  of  blood  to  be 
either  slow  or  quick.  Other  conditions  are  at  work  which  con- 
tribute in  no  small  degree  to  accelerate  or  slow  the  rate  of  move- 
ment in  the  vessels.  Besides  the  force  of  the  heart's  action,  there 
is  a  mutual  relation  which  subsists  between  the  blood  and  blood- 
vessels and  surrounding  tissue,  which  materially  influences  the  mo- 
tion of  the  blood.  In  the  healthy  body  this  nmtual  functional 
relation  between  the  minute  elements  of  tissue  and  the  blood  is 
necessary  to  maintain  it  in  a  state  fit  for  transmission  through  the 
vessels.  The  mere  contraction  of  the  arteries  leading  to  a  part  does 
not  tend  to  stagnation  of  the  blood  in  the  capillaries  of  the  inflamed 
part ;  on  the  contrary,  the  movement  onwards  of  the  blood  in  the 
vessels  is  influenced  or  modified  by  the  vital  functional  processes 
going  on  between  the  capillary  vessels  and  the  surrounding  elements 
of  tissue,  and  which  has  been  variously  named  the  "  capillary  force," 
the  ''  vital  force,"  the  "  nutritive  force ;"  it  is  also  mainly  influenced 
by  the  action  of  the  heart  itself,  and  by  the  phj'sical  condition  of 
the  vascular  tubes  through  which  it  has  to  pass.  Accordingly,  at 
first,  with  contraction  of  vessels,  the  current  has  been  describ^  as 
being  quickened.  It  also  sometimes  slackens,  or  even  retrogrades 
for  a  time,  and  not  uufrequently  oscillatory  movements  may  be 
noticed.  But  when  dilatation  is  complete,  the  blood  flows  with 
rapidity,  and  a  greater  quantity  passes  during  a  given  time  than  in 
the  unexcited  state  of  the  parts.  This  is  known  as  the  state  of 
"  determination  of  blood  to  a  part,"  or  "  active  congestion."  The 
natural  function  of  the  part  tniis  becomes  simply  exalted ;  and  it 
may  be  said  that  a  stej)  beyond  this  will  pass  the  confines  of  that 
neutral  ground  which  exists  between  healtli  and  disease.  With  an 
increased  circulation,  and  such  "  detennination  of  blood  to  a  part," 
functional  activity  is  not  only  maintained,  but  is  promoted  and 
increased ;  and  unusual  transudation  of  the  nutrient  material  may 
take  place,  chiefly  of  the  serum  of  the  blood.  Hence  the  owlema 
which  surrounds  an  inflamed  part.  After  a  time  the  motion  of  the 
blood  becomes  slower,  while  tne  volume  propelled  is  increased,  and 
the  retardation  gradually  increases  till  the  mood-corpuscles  are  no 
longer  propelled,  floating  in  their  liquor  sanguinis ;  but  accunmlating 
in  masses,  they  advance  by  a  jerking  intermittent  motion,  till  at 
last  complete  stagnation  takes  place.     The  blood-corpuscles  now 
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detained  exhibit  a  marked  tendency  to  adhere  alike  to  the  walls  of 
the  vessels  and  to  each  other;  thus  accumulating  together  and 
sticking  in  the  capillaries,  while  the  liquor  sanguinis  flows  onwards. 
To  this  condition  the  term  "  stasis  "  has  been  applied.  In  the  imme- 
diate neighborhood,  and  surrounding  the  part  which  is  in  the  con- 
dition of  stasis^  the  circulation  of  the  blood  goes  on  with  increased 
rapidity:  it  may  even  pulsate  in  the  arteries  and  oscillate  in  the 
vems,  while  it  moves  with  a  uniform  but  rapid  flow  through  highly 
distended  but  less  turgid  vessels.  When  these  conditions  exist 
simultaneously,  and  the  true  morbid  process  is  completely  estab- 
lished, the  capillary  vessels  may  burst,  causing  hemorrhage  or  ex- 
travasation into  tne  surrounding  tissue,  or  the  serum  and  liquor 
mnguinis  maj  transude  through  their  walls,  without  rupture,  mto 
the  surrounding  texture. 

The  "  determination  of  blood  to  a  part "  here  noticed,  charac- 
terized by  dilatation  of  the  arteries  with  increased  flow  of  blood 
through  the  capillaries,  must  be  distinguished  from  the  "  congestion 
of  inflammation,"  characterized  by  the  accumulation  and  stagnation 
of  red  and  white  corpuscles  in  the  vessels,  tending  to  be  abnormally 
adherent  to  each  other  and  to  the  vessels.  Both  o?  these  phenomena, 
namely,  "  determination"  and  "  congestion,"  may  result  from  irrita- 
tion. The  dilatation  of  the  arteries  seems  to  be  immediately  de- 
veloped through  the  medium  of  the  nervous  system,  while  the  accu- 
mulation of  tne  blood-discs  and  stagnation  of  the  blood  is  the  im- 
mediate and  dij'ect  result  of  impaired  or  suspended  function  of  the 
minute  tissue-elements  contiguous  to  the  capillary  vessels. 

The  "  determination  of  blood"  and  dilatation  of  the  arteries  lead 
to  no  change  in  the  quality  of  the  blood  itself;  on  the  other  hand, 
accumulation  and  stagnation  of  blood,  in  the  congestion  of  an  in- 
flamed part,  are  associated  with  increased  adhesiveness  of  the  red 
and  white  discs.  Mere  determination  of  blood  becomes  obliterated 
after  death  by  the  post-mortem  contraction  of  the  arteries,  whereas 
the  congestion  of  inflammation  is  persistent.  It  is  an  evidence  of 
organic  lesion  declaring  itself  as  distinctly  in  the  dead  as  in  the 
Hving;  and  thus  the  most  important,  if  not  the  only  sign  of  the 
early  stage  of  inflammation  having  occurred  during  life  is  recogni- 
zabfe,  on  dissection,  by  the  intense  redness  due  to  the  accumulation 
of  red  discs  adherent  to  each  other  in  the  minutest  ramifications  of 
the  vessels,  and  not  due  to  distension  of  the  vessels  merely. 

Such  is  a  statement  of  the  facts  ascertained  regarding  the  early 
phenomena  of  the  inflammatory  process ;  and  they  are  of  such  a 
kind  that,  with  the  facilities  of  study  which  ought  now  to  be  within 
the  reach  of  every  student  of  medicine,  he  ought  to  make  such  ex- 
periments as  have  been  already  noticed,  or  see  them  made  1)y  others, 
and  thus  really  appreciate  the  8tei>s  of  that  morbid  process  which  he 
requires  to  treat  so  extensively  in  practice,  and  of  which  he  can 
form  but  a  faint  conception  from  the  most  lucid  description. 

II.  The  constitution  of  the  blood  is  altered  as  regards  its  adapta- 
bility to  nourish  the  jwirt. 

The  nature  of  this  alteration  cannot  he  chemically  exj^ressed  ;  1)ut 
microscopical  observation  has  established  a  fundamental  fact,  namely. 
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that  the  tissues  through  which  the  blood  flows  have  such  special  re- 
lations to  the  living  fluid  that,  in  the  healthy  state,  the  functional 
activity  of  the  minute  tissue-elements  maintains  the  blood  in  a  state 
fit  for  transmission  through  the  bloodvessels ;  and  the  first  change 
observed  in  the  blood,  subsequent  to  any  impairment  of  function  of 
tissue-elements,  is  an  increase  of  adhesiveness  of  the  red  as  well  as 
of  the  w^hite  corpuscles :  but  the  white  corpuscles  are  now  known  to 
be  susceptible  of  much  greater  adhesiveness  than  the  red ;  so  that 
slight  irritation,  leading  to  impairment  of  function,  causes  stagna- 
tion of  the  white  sooner  than  of  the  red  discs.  The  blood  is  not 
thus  altered  in  the  first  instance  throughout  its  w^hole  mass;  but 
the  change  is  a  local  one,  confined  to  the  seat  of  the  inflammatory 
process.  At  one  time  it  was  believed  that  the  blood  was  altered  in 
Its  constitution  chiefly  by  an  increase  of  the  fibrine  and  the  white 
corpuscles  ;*  but  it  is  now  found  that  the  white  or  rudimental  cor- 
puscles of  the  blood  cannot  be  separated  from  the  fibrine  by  any 
Known  process  ;  consequently  the  relative  amount  of  fibrine  cannot 
be  correctly  stated  in  relation  to  the  blood.  And,  as  in  many  in- 
flammations these  corpuscles  are  increased,  as  well  as  in  many  con- 
ditions, such  as  pree:nancy,  in  which  no  inflammatory  process  exists, 
the  blood  is  similarly  altered,  it  is  not  known  how  much  of  change 
is  due  to  fibrine  or  how^  nmch  to  the  white  corpuscles.  The  gener- 
ation and  accumulation  of  large  numbers  of  white  corpuscles  in  the 
vessels  of  an  inflamed  part  is  not  now  received  as  a  fact.  The  phe- 
nomenon may  be  true  as  rescards  some  frogs,  but  not  as  regards 
warm-blooded  animals  ;  and  it  is  consistent  with  the  experience  of 
three  most  eminent  pathologists  who  have  experimentally  examined 
this  subject — namely,  Mr.  Wharton  Jones,  Dr.  Hughes  Bennett,  and 
Mr.  Paget — that  an  especial  abundance  of  w^hite  corpuscles  in  the 
vessels  of  an  inflamed  part  is  neither  a  constant  nor  even  a  frequent 
occurrence.  Dr.  Hughes  Bennett's  researches,  relative  to  leucocy- 
thaemia,  have  shown  that  even  the  most  extreme  abimdance  of  white 
corpuscles  in  the  blood  has  no  tendencj'  either  to  produce  or  to  ag- 
gravate inflammations. 

A  remarkable  phenomenon  prei*ented  by  the  red  blood-corpuscles 
in  inflammation  was  first  observed  in  1827  by  Mr.  Lister,  Sr.,  and 
bv  Dr.  Hodgkin,  and  afterwards  accurately  described  by  Mr. 
Wharton  Jones. 

They  observed  that  when  healthy  blood  is  received  on  a  glass 
plate,  or  the  clean  surface  of  a  polished  lancet,  and  immediately  ex- 
amined, the  corpuscles  lie  difl^used  in  the  liquor  sanguinis^  but  in 
about  half  a  minute  they  run  together  into  piles  or  rouleaux,  which 
arrange  themselves  in  small  meshed  networks.  But  if  a  drop  of 
blood  from  a  ])atient  with  acute  rheumatism,  or  with  an  inflamma- 
tion, be  similarly  examined,  piles  of  red  corpuscles  instantly  form, 

♦  Andni)  and  Gavarret  showod  that  tho  projKirtion  of  fibrino  in  the  blood  was 
augmented  in  inflammationi?,  when  sufficiently  sovero  or  extensive  to  affK't  the 
system.  In  health  the  averap:e  proportion  is  three  partR  in  1000,  and  in  cases  of 
peveje  inflammations  it  has  been  found  to  rise  as  high  as  eight,  nine,  or  ten  parts  in 
1000.  This  increase  commenci's  a?*  soon  as  the  inflammation  isej^tablished,  and  ceases 
when  the  process  begins  to  decline. 
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and  are  clustered  into  masses,  leaving  a  network  with  wide  inter- 
spaces. 

This  appearance  of  itself,  however,  is  not  a  sure  sign  of  inflamma- 
tion. It  may  be  observed  in  the  blood  of  the  chlorotic  female  as 
well  as  in  the  pregnant  one ;  in  those  also  in  whom  a  plethoric  con- 
dition as  regards  the  blood  exists ;  in  persons  in  health,  whose  circu- 
lation has  been  much  accelerated,  as  by  violent  exercise ;  and  it  ap- 
pears to  be  the  natural  state  of  the  blood  of  horses.  It  is  a  phenom- 
enon resulting  from  an  increased  tendency  to  aggregation  of  the 
blood-corpuscles,  and  gives  a  granular  appearance  to  a  thin  layer  of 
blood  when  viewed  with  the  naked  eye.  When  blood  is  drawTi  oft' 
in  quantity,  the  phenomenon  is  associated  with  the  formation  of 
what  is  termed  tne  "  bufty  coat,"  as  the  clustered  blood-corpuscles, 
rapidly  sinking,  subside  to  some  distance  below  the  surface  before 
the  fibrine  ana  the  white  corpuscles  begin  to  coagulate. 

However  indefinite  and  uncertain  the  changes  may  be,  as  observed 
upon  a  small  portion  of  the  blood,  it  cannot  be  doubted  that  the 
blood  stagnant  or  retarded  in  an  inflamed  part  undergoes  important 
alterations ;  and  by  a  constant  succession  of  such  changes  the  whole 
fluid  may  come  at  length  to  be  materially  altered,  as  indicated  by 
the  general  effects  and  constitutional  disturbance,  extending  through- 
out the  nervous  and  the  vascular  system,  and  which  may  ensue  in 
the  train  of  an  inflammation  of  purely  local  origin.  It  is  probable 
that  local  changes  ensue  in  the  blood  similar  to  those  we  shall  have 
to  notice  as  taking  place  in  the  products  of  growth  in  and  amongst 
the  elements  of  tissue  during  the  inflammatory  process.  There  is 
no  doubt,  as  Wharton  Jones  has  shown,  that  fibrinous  coagula 
oeca.sionally  form,  and  even  degenerate,  within  the  bloodvessels. 
AVTien  the  stagnation  of  the  blood  is  not  constant,  thefie  fibrinous 
coagula  are  carried  away  into  the  general  circulation,  giving  rise  to 
the  phenomena  of  embolism  (to  be  afterwards  described)  in  the  capil- 
lar}' vessels  of  some  of  the  more  solid  viscera,  such  as  the  brain, 
lungs,  liver,  spleen,  or  kidneys.  By  the  degeneration  of  such  co- 
a^la  the  whole  mass  of  blood  may  be  infected,  and  constitutional 
disturbance  excited,  producing  sometimes  various  and  wide-spread- 
ing suppuration, — as  when  purulent  infection  is  consequent  on  local 
injury,  or  when  a  blod-clot  passes  upwards,  and  becoming  lodged  in 
the  cerebral  vessels,  induces  the  state  known  as  softemng  of  the 
brain. 

Tliere  are  many  j)oint8  or  questions  deserving  of  attention  regard- 
ing the  theory  of  the  inflammatory  ])rocoss ;  nut  it  is  also  o1)viou8 
that  in  a  handbook  such  as  this,  any  more  analysis  of  speculative 
doctrines  ought  not  to  take  up  much  space.  The  following  state- 
ment will  therefore  merely  embrace  as  much  as  possible  of  those 
topics  of  si)ecial  interest  .which  a  more  extended  and  accurate  phys- 
iological knowledge  of  the  process  of  inflammation  has  shown  to  be 
the  proper  objects  of  more  extended  inquiry. 

In  the  first  place,  as  to  the  primary  seat  of  the  inflammatory 
process,  there  can  be  little  dount,  from  the  phenomena  already 
des<Til>e<l,  as  well  as  from  the  results  of  dissection,  which  show  the 
progress  and   eflects  of  the   process,  and   from   the  experimental 
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re»far^r*r*  -  f  Hinder.  Thi-m!"*:'!!.  WlI»mi  PUIipe^  HngiiieB  Bennett, 
Whar*-  r  Jr.e*.  J.ca.  >TEion-  Pa««,  Ii»cer. uid  ofner  obeerven, 
thar  rr.*?  -^1*^1  nif..rr>iii  pp:<ie!>s  kni>wii  ai?  "-indammation"  is  eon- 
r.fif^jfA  -srirh  *Li;  s:inTte  »ar>ri;irie*.  And  the  most  minate  elements 
of  rwTii>.  wL:»':ti  rhey  no^insfc-  t^TU!$d»~>ns  reladTe  to  the  theory  of 
thfi  pf^.«:»=2-!*  are  theref-^re  foanii  to  be  mtimatelT  connected  with  the 
Li'*rMl''.«ri«':al  an»l  phTsi^A'Ttfi^^al  retarit:>i»  of  these  nuts. 

Lnr.nz  the  •*ari«*t  f«T«>i  of  xitit  pnxese — the  p«od  of  incre- 
TCiez.T,  '..r  of  mrarjatitfiCL.  a.*  it  h^L?  t-een  termed — it  appears  to  be  the 
inher>i:nt  p»r»-.r ernes  of  the  rninine  ix*mr«xient  elements  of  tissues 
whk-h  nr*t  anJerzo  a  cfaanz^.  an»L  d^mbmed  with  the  reflex  actions 
of  the  nervi.iTi.  •vstenu  ?eecL  t^  maintain,  to  promote*  or  to  increase 
the  aoti^itj  of  tLe  *at«er|Tient  ^taisea. 

Tlie  *impie:-t  eff«ctra  apon  the  nunixte  elements  of  tissae,  and  upon 
the  hl>  ••>Ivi^.-^E:L«.  are  aeen  to  f*:»lIow  the  appJioatitMl  of  the  ndldest  or 
ftlisfhrei^t  phvi-ieal  or  chemical  agents,  but  which,  operating  power- 
fnlly.  are  al>«»  capable  ^»f  extiogaL^hing  altogether  the  life  of  these 
elemerir.'f  of  ti^ne.  When  the  action  induced  is  mild  and  gentle, 
the  ti.-.-nes  Ijecome  incaj ^Me  •  »f  p^rfi  -rming  their  wonted  functions ; 
and.  \*rft\\f\fA  the  mechanical  or  chemical  i^ncT  has  not  been  too 
?»evere.  the  inif dirment  of  function  may  subside,  and  the  tissues  will 
retiim  to  their  normal  state  of  functional  activity.  This  is  "reso- 
lution *'  of  the  inflammation. 

Such  irritant  caa^>€s  acting  either  immediately  from  without,  or 
thrr^ngh  the  blood,  or  through  the  instrumentality  of  the  nerves, 
each  coin}j^>nent  texture  of  the  piart  Incomes  aflected  as  soon  as  it  is 
brought  in  contact  with  the  irritant.  A  firradual  contraction  of  the 
arterie?<  takes  plac-e — the  contraction  following  at  some  interval 
after  the  af»p1ication  of  the  ritinuilib? — is  slowly  accomplished,  and 
jier?«iHtf4  for  a  variable  length  of  time.  Relaxation  then  no  less 
gnuliially  (m.-ueft,  when  the  cai>iHaries  ojien  up  and  slowly  dilate  till 
they  arrrjiiire  a  rtize  larger  than  they  baa  p»revious  to  the  application 
of  the  Htininlu.4. 

The  minute  arteries  have  been  shown  bv  the  histologist  to  possess 
in  abntidanco  the  structural  elements  of  the  non-striated  contractile 
tinriiH;;  and  in  this  resjiect  thej*  closely  resemble  the  constitution  of 
tlie  iiiijHcuIar  fibre  of  the  intestine.  Accordingly,  the  contractions 
tli(!y  iinrlergo  liavo  been  considered  as  analogous  to  spastns  (as  Cul- 
l(;n  firHt  HfiggcHtcd);  while  the  succeeding  dflatation  may  l)e  of  the 
iiat  11  n*  oi' rrlaxntum ,  and  ultimately  oi paralysis.  This  paralvzed  state 
iM  hIiowu  from  the  fact  that  the  same  vessels  now  dilatecl  will  not 
contnwt  njion  a  re-application  of  the  same  stimulus  which  before 
made  them  (rontriK't.  If  the  Htimuhis  is  made  with  a  needle  upon 
the  veswln  in  tlie  transparent  fiarts  of  an  animal,  the  needle  may  be 
rej»<»at«'(lly  drawn  over  sncli  dilated  vessel/^  and  no  contraction  will 
follow;  but  with  a  stronger  stimulus,  such  as  that  of  heat,  they 
may  be  ma<le  t<»  contract  again,  and  even  close;  and  this  state  of 
ermtractinn  may  jK^rsist  f<»r  a  whole  day,  before  the  vessels  again 
oiKMi  np  and  jKTmit  the  bbxMl  to  flow  (Paget).  On  the  other  hand, 
the  true  <ta|nllari<n4  seem  totally  destitute  of  any  structure  known 
to  bo  contract il(».     They  mc»rcly  consist  of  a  delicate  homogeneous 
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membrane,  beset  with  occasional  nuclei.  A  film  of  collodion  is  not 
more  homc^eneous  nor  more  continuous  than  the  membrane  of  a 
capillar}*  ("Virchow).  Whereas  the  minute  arteries  (some  of  them 
leas  even  in  calibre  than  capillaries)  possess  distinct  coats,  one  of 
them  consisting  of  a  single  layer  of  muscular  (or  contractile)  fibre- 
cells,  wound  spirally  round  the  internal  membrane  of  the  blood- 
vessel, so  as  to  encircle  it  from  one  and  a  half  to  two  and  a  half 
times*  The  arteries,  to  their  smallest  branches,  are  sometimes  con- 
tracted to  absolute  closure,  and  at  other  times  are  widely  dilated ; 
whereas  the  capillaries  are  never  entirely  closed,  nor  do  they  present 
any  variations  in  diameter  which  are  not  due  to  the  elasticity  of 
their  parietes  (Lister,  1.  c). 

The  most  interesting  point  in  the  whole  process  is  pjerhaps  that 
which  embraces  an  inquiry  into  the  cause  of  the  "  stasis,"  or  stop- 
page of  the  blood,  and  the  exudation  of  the  liquor  sanguinis^  whicn 
are  the  most  difficult  phenomena  to  explain  consistentljr  with  phj^- 
siology.  This  is  a  point  which  I  think  the  observations  of  Vvo- 
fesBor  Lister  have  so  very  beautifully  illustrated ;  but  the  explana- 
tions of  other  eminent  pathologists  and  experimentalists,  if  not 
miiversally  satisfactory,  serve  to  present  the  subject  in  a  variety  of 
aspects  to  the  mind,  which  cannot  fail  to  be  both  interesting  and 
{Nractically  instructive.  Henle,  Simon,  Bennett,  Williams,  Roki- 
tansky,  and  Paget,  have  all  helped  to  elucidate  the  process  by  the 
following  theories : 

The  theory  of  Henle,  or,  as  it  is  sometimes  called,  the  "  neuro- 
pathological  theory,"  assumes  that  the  stimulus,  acting  on  the  sen- 
sory ner\'es  of  the  part,  excites  in  them  a  state  which,  being  com- 
municated to  the  spinal  nervous  centre,  is  reflected  on  the  vascular 
nerves,  occasions  their  paralysis,  and  therewith  paralysis  also  of  the 
contractile  coat  of  the  bloodvessels.  Various  modifications  have 
been  made  upon  this  theory ;  but  as  the  phenomena  have  been  seen 
to  take  place  in  the  case  of  absence  of  a  spinal  cord,  and  in  division 
of  the  roots  of  the  nerves,  and  in  section  of  the  lumbar  and  sciatic 
ner\x»,  such  facts  are  subversive  of  the  hypothesis.  Henle  considers 
the  stasis  as  a  necessary  physical  consajuence  of  this  dilatation  of 
the  bloodvessels,  and  this  stasis,  together  with  the  relaxed  and 
dilated  state  of  the  vessels,  favors  the  exudation  of  serum,  the  con- 
sequence of  which  is,  that  the  plasma  of  the  blood  in  the  part  be- 
comes inspissated  by  a  preponderance  of  albuminoid  matter  over 
the  salts.  Thia  inspissation  of  the  plasma  determines  endosmotic 
changes  in  the  red  corpuscles,  in  consequence  of  which  they  are  dis- 
posed to  aggregate. 

Simon  jiroj)oun(ls  the  view  that  the  phenomena  are  due,  not  to  a 
reflex  articm,  but  to  a  direct  change  eftected  by  the  living  molecular 
structure  of  the  part  on  the  blood  which  traverses  it,  or  on  the 
vessels  which  convey  that  blood. 

liennett  ascribes  the  chancre  as  due  to  a  vital  force  actively  opera- 
ting through  the  tissues  which  lie  outside  the  vessels,  and  which  is 
the  only  active  agency  causing  the  api)roach  of  the  colored  particles 
to  the  capillary  walls  of  the  bloodvessels,  and  the  })as8age  through 
them  of  exudation. 
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Paffet  supposes  a  mutual  relation  to  exist  between  the  blood,  its 
vessels,  and  the  parts  around,  which  being  natural,  permits  the  most 
easy  transit  of  the  blood,  but  being  disturbed,  increases  the  hin- 
drances to  its  passage. 

Dr.  C.  J.  B.  Williams  considers  that  an  essential  part  of  inflam- 
mation is  the  production  of  numerous  white  globules  m  the  inflamed 
vessels,  and  that  the  obstruction  of  these  vessels  is  mainly  due  to 
the  adhesive  properties  of  these  globules. 

Rokitansky  is  of  opinion  that  the  condition  of  stasis  proceeds, — 
1st.  From  the  sticking  together  of  the  blood-corpuscles,  tne  heaping 
up  and  wedging  of  them  m  the  capillaries,  while  the  plasma  in  part 
flows  off  towards  the  veins;  2d.  From  the  inspissation  of  the 
plasma,  occasioned  by  the  exudation  of  serum  through  the  dilated 
and  attenuated  walls  of  the  vessels,  and  its  saturation  with  fibrine 
and  albumen ;  3d.  From  the  heaping  up  of  the  colorless  corpuscles, 
i.  e.y  the  nucleus  and  cell-formations,  together  with  blood-globules ; 
from  their  sticking  together,  and  from  the  delicate  hyaline,  fibrin- 
ous coagula  which  develop  themselves  among  them.  Rokitansky 
considers  this  to  be  the  most  important  moment  in  the  inflammatory 
process,  since  on  the  one  hand  it  very  specially  throws  light  upon 
the  phenomena  of  s^asis^  and  on  the  other  hand  it  comprehends  the 
plastic  processes  which  take  place  in  the  heaped-up  and  stagnant 
blood.  It  separates  in  this  way  the  process  of  inflammation  from  a 
merely  simple  one  of  exudation.  The  elementary  formations  above- 
mentioned  are  not  merely  swept  together  towards  the  place  of  stasis^ 
but  thev  originate  as  new  formations  in  the  stagnant  blood,  which 
generally  presents  remarkable  alterations. 

Wharton  Jones  describes  the  progress  of  stasis  as  consisting, — 
1st.  Of  the  adhesion  of  collapsed  ana  dark-red  blood-corpuscles  to 
the  walls  of  the  vessels  ;  and  2d.  The  adhesion  of  other  blood-cells 
to  these.  The  first  adhesion  of  the  blood-cells  usually  takes  place 
at  a  bifurcation,  and  the  stagnation  of  blood  is  seen  to  begin  in 
those  capillaries  which  are  least  in  the  direct  course  from  the  arterj' 
to  the  vein,  depending  in  a  great  measure  upon  the  inspissation  of 
the  plasma,  or  its  increased  quantity  of  fibrine  and  albumen. 

^\  hatever  explanation  may  be  given  or  accepted  as  to  how  the 
phenomena  of  inflammation  in  a  part  are  brought  about,  our  views 
regarding  the  essential  nature  of  the  process  have  been  hitherto 
modified  according  as  this  complex  morbid  state  has  been  studied 
bv  its  eflTwits  as  seen  on  the  dead  rather  than  on  the  living  body. 
Inhere  are  some  especiallv  eminent  jmthologists  whose  combined  oo- 
servations  have  of  late  (lone  much  to  convey  a  clear  notion  of  the 
essential  nature  of  this  complex  process,  namely,  Alison,  Virchow, 
Bennett,  Simon,  Goodsir,  Ke<lfern,  and  Lister.  While  Dr.  Bennett 
regards  an  exudation  from  the  bloodvessels  as  the  necessary  con- 
stituent of  inflammation,  Alison  and  Virchow,  on  the  other  hand, 
recognize  tlie  morphological  changes  of  the  living  tissues,  such  as 
have  been  described  in  inflammation,  as  betraying  merely  a  tendency 
m  a  part  to  such  a  local  change  as  exudation  amongst  its  structure. 
That  local  tcnt1ni/*y  may  be  so  slight  that  hardly  any  diflTerence  can 
be  appreciated  between  the  healthy  clianges  attendant  on  normal 
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nutrition,  and  those  changes  between  the  blood  and  the  minute 
tissues  which  are  of  such  a  kind  that  a  morbid  change  (inflamma- 
tion) is  established  in  the  elementary  components  of  the  tissues 
themselves,  without  any  appreciable  exudation  haviuff  taken  place 
either  amongst  the  interstices  or  upon  the  free  surmces  of  mem- 
branes. To  such  a  condition  Virchow  gives  the  name  of  parenehy- 
matous  inflammation^  meaning  thereby  that  it  is  a  process  established 
locally  between  the  capillaries,  the  blood,  and  the  component  ele- 
ments of  tissue,  and  expressed  by  a  tendency  merely  to  the  eftusion 
from  the  bloodvessels  of  such  plastic  material  as  may  eventually 
take  place. 

Inflammation  may  thus  exist  as  a  local  morbid  process,  character- 
ized by  an  abnormal  condition  of  the  nutritive  changes  between  the 
capillaries,  the  blood,  and  the  component  elements  of  a  texture, 
without  any  appreciable  exudation.  Such  an  abnormal  condition 
will^  under  proper  regimen  and  proper  remedies,  in  a  case  of  simple 
inflammation,  seen  from  the  first,  completely  subside,  no  interstitial 
exudation  ever  taking  place. 

Examples  of  this  simple  form  of  inflammation  have  been  fully 
iUustrated  by  Qoodsir  and  Redfern  in  this  country,  by  their  demon- 
strations of  what  takes  place  within  the  large  cells  of  cartilage. 
The  cells  become  larger,  the  number  of  nuclei  increases,  and  some, 
or  all  of  them,  may  undergo  fatty  metamorphosis  under  the  influence 
of  this  the  simplest  form  of  intlammation,  and  which  is  only  mani- 
fested by  this  aonormal  nutritive  process  between  the  blood  and  the 
cells,  and  which  at  once  loads  to  these  changes  within  the  cell-ele- 
ments of  tissue,  described  by  Virchow  as  a  *'  cloudy  swelling "  of 
these  parts,  e.g.^  the  cells  of  the  uriniferous  tubes,  and  those  of  the 
mucous  membrane  in  the  state  of  catarrh.  In  this  abnormal  nutri- 
tive process,  however,  there  is  a  constant  tendency  to  the  interstitial 
exudation  of  a  hyaline  material,  which  may  become  fibrous  or  fila- 
mentous, and  ultimately  soft  and  gelatinous.  Virchow,  Weber  of 
Bonn,  and  His,  have  demonstrated  similar  changes  in  the  cells  of 
the  cornea. 

Thus  the  minute  and  penetrating  observations  of  Virchow  have 
given  a  more  comprehensive  meaning  to  the  process  of  exudation 
than  it  has  hitherto,  in  this  country,  been  underetood  to  signify  ; 
aud  such  alterations  as  he  and  others  have  described  in  the  elements 
of  the  tissues  of  jm  inflamed  part  have  been  in  a  great  measure  over- 
looked, except  by  Dr.  Alison  and  Mr.  Simon.  Tiie  latter  especially 
states  that  the  irritation  of  the  inflammatory  process  is  independent 
of  the  nervous  influence,  hut  is  a  direct  change  operated  by  the  living 
malendar  structure  of  the  part  on  the  Uood  which  traverses  it^  or  on  the 
vessels  which  convey  that  blood.  Dr.  Alison,  also,  long  recognized  the 
tendeney  to  interstitial  exudation  as  attending  such  vital  changes  in 
the  constituent  elements  of  a  part,  and  which  entitled  it  to  be  con- 
ridered  inflamed.  The  accurate  ol)8ervations  of  Virchow,  Goodsir, 
and  Kedfern  have  shown  that  such  primitive  changes  do  take  place 
before  those  more  nalpable  phenomena  occur  which  constitute  the 
exudation  as  descnbed  by  Bennett,  namely,  the  exudation  of  de- 
colorized lymph  into  the  interstices  between  the  constituent  elements 
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of  a  texture.  Both  sets  of  phenomena  alike  show  that  inflammation 
is  only  one  of  the  various  shades  of  deviation  from  the  normal  process  of 
nutrition^ — a  diseased  action  tending  to  a  local  lesion  (British  and  For- 
dan  Medico-Chirurgical  Review^  January,  1854).  Tnat  the  irritation 
of  inflammation  is  in  some  measure  independent  of  the  nerves,  the 
following  interesting  experiment,  related  and  performed  by  Mr. 
Simon,  may  be  quoted  in  proof: 

^'  A  patient  had  complete  anaesthesia  of  the  fifth  nerve,  dependent  (as  a 
post-mortem  examination  subsequently  showed)  on  its  organic  disease ; 
the  conjunctiva,  as  well  as  the  integiiment  of  the  face,  was  utterly  insen- 
sible :  not  only  was  the  function  of  the  nerve  destroyed,  but  those  reflec- 
tive nutritive  changes  of  which  I  have  already  spoken  had  taken  place, 
and  had  exhausted  themselves ;  showing  that  the  nerve  was  spoiled  for 
participation  in  the  acts  of  nutrition  (whatever  they  may  be)  no  less  than 
for  its  more  obvious  uses  as  a  medium  of  conscious  sensation ;  the  cornea 
had  undergone  ulceration,  and  had  healed  again.  The  following  experi- 
ment was  carefully  made :  The  lids  being  held  open,  a  single  granule  of 
cayenne  pepper  was  laid  upon  the  insensible  conjunctiva ;  in  a  few  mo- 
ments it  had  become  the  centre  of  a  ver^'  distinct  circle  of  increased  vas- 
cularity, the  redness  of  which  slowly  became  more  and  more  distinct  as 
long  as  the  stimulus  was  suffered  to  remain,  so  that,  in  its  removal,  there 
was  a  very  evident  circumscribed  erj^i;hema  on  the  surface  of  the  membrane. 
I  considered  myself  justified  in  believing  that  this  change  occurred  with- 
out any  intermediate  nervous  excitement ;  not  only  because  the  history  of 
the  case  would  Jead  me  to  consider  the  fifth  as  annihilated ;  not  only  be- 
cause the  experiment  was  totally  imattended  i^nith  sensation ;  but  likewise 
because  there  was  the  very  remarkable  absence  of  that  s^^mpathetic  phe- 
nomenon which  the  faintest  remnant  of  nervous  excitability  would  have 
produced — namely,  there  was  not  the  slightest  trace  of  lachr^^mation  " 
{Lectures  on  General  Pathology^  p.  76). 

Further  evidence  might  be  submitted  from  the  papers  of  Mr. 
Joseph  Lister  to  the  Royal  Society,  already  referred  to. 

Such  being  the  essential  nature  of  inflammation,  it  is  easy  to  un- 
derstand how  reasonable  is  that  doctrine  which  teaches  "  that  the 
process  of  inflammation  is  susceptible,  at  all  times  and  in  all  countries, 
of  very  great  varietv  as  to  extent  or  intensity,  and  especially  as  to 
the  constitutional  arfection  associated  with  it  or  consequent  upon  it." 

Products,  Effects,  or  Events  of  Inflammation. — Care  must  be  taken 
not  to  put  the  products  of  inflammation  in  place  of  ^the  symptoms  of 
inflammation.  When  the  local  impairment  of  function  of  the  minute 
elements  of  tissue  in  process  of  inflammation  is  confined  to  a  small 
spaccy  or  is  cttrried  on  upon  a  minute  si*(de,  or  rajndly  abates^  the  in- 
flammation is  said  to  terminate  Ify  resolution  as  a  general  principle ; 
that  is,  the  abnormal  action  creases,  interstitial  exudation  does  not 
take  place,  the  tendency  to  further  imj^aimiont  of  function  is  sub- 
dued and  i>asses  off",  and  the  part  is  left  apj>arontly  as  it  was  before. 
If,  however,  interstitial  exudation  has  taken  plaw,  and  resolution  is 
to  be  effected,  the  return  of  the  i>aVt  to  health  may  be  followed,  for 
some  time,  by  some  impairment  of  its  structure  and  function. 

After  the  process  has  thus  gone  a  certain  lengthy  an  increased  local 
growth  of  cells,  and  their  liquefaction  or  reduction  to  a  state  capable 
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of  absorption  (what  Dr.  Addison  calls  cell-therapeutics)^  are  essential 
to  the  restoration  of  the  part.  Before  the  process  has  attained  such 
a  length,  however,  resolution  may  be  simply  eflfected  by  a  gradual 
return  of  all  the  parts  to  a  natural  state :  a  mere  retracing  of  the 
steps  by  which  the  natural  actions  had  been  departed  from  suffi- 
ciently describes  the  process  (Paget). 

The  process  of  resolution  has  been  closely  watched  by  Mr.  Paget. 
He  has  seen,  in  those  cases  where  impairment  of  function  and  actual 
lesion  had  taken  place,  that  fragments  of  fibrine,  washed  from  the 
blood  in  the  vessels  of  the  injured  parts,  were  borne  along  and  floated 
in  distant  vessels.  The  observations  of  Dr.  Kirkes,  also,  leave  no 
doubt  that  similar  changes  may  occur  in  warm-blooded  animals,  and 
may  be  the  source  of  great  evils ;  may  be,  indeed,  productive  of  some 
of  those  constitutional  effects  yet  to  be  noticed,  by  carrying  the 
materials  of  diseased  or  degenerate  blood  from  a  diseased  organ  to 
one  that  was  previously  healthy.  When  the  disappearance  of  the 
inflammation  is  unusually  sudden  and  rapid,  the  event  is  technically 
called  "  dditescence^^^  and  if  at  the  same  time  the  symptoms  of  inflam- 
mation appear  at  another  part  not  anatomically  connected  with  the 
part  first  diseased,  the  event  is  called  a  ^^  metastasis.^^ 

When  the  process  does  not  confine  itself  to  the  simple  expression 
of  altered  nutritive  changes  between  the  constituent  tissues  of  a 
part  and  the  blood ;  but  when  the  tendency  to  exudation  amongst 
the  interstices  of  texture  continues,  and  does  not  subside,  as  already 
explained, — ^namely,  by  resolution^ — then  it  is  that  (1)  such  a  ma- 
terial is  separated  from  the  blood  as  will  become  a  medium  or  nidus- 
9ub$lanee^  in  which  many  changes  connected  with  the  growth  of 
new  particles,  granules,  or  cell-forms  will  take  place,  and  the  phenom- 
ena of  which  have  been  so  well  described  by  I3ennett,  Gluge,  Paget, 
Virchow,  Beale,  and  John  Simon ;  and  (2)  coincident  with  this  ex- 
udation, and  the  changes  which  it  undergoes,  the  tissue  of  the  part 
itself  sustains  serious  alterations.  For  in  all  such  inflammations 
especiallv  of  the  more  vascular  parts,  when  there  is  increased  exu- 
dation from  the  bloodvessels,  there  is  a  great  deterioration  of  the 
surrounding  elements  of  tissue.  The  texture  is  rendered  soft  and 
easily  torn,  and  by  such  changes  of  cohesion  the  elasticity  of  parts 
(a  circumstance  often  of  very  primary  importance)  becomes  greatly 
altered  and  impaired. 

These  changes,  therefore,  Mr.  Paget  happily  describes  as  con- 
sisting of, — (l!)  Productive  eftects — that  is,  eftects  resulting  from  the 
growth  of  new  particles,  granules,  or  cell-forms,  from  pre-existing 
germinal  elements  of  tissue,  and  which  are  susceptible  of  further  de- 
velopment, and  also  of  degeneration  ;  (2.)  Destructive  eftects,  such  as 
Bofiening^  degeneration^  ahsorption^  ulceration^  and  death  of  tissue. 

ProdnctiTe  Effects  of  Inflammation — Inflammatory  Effusions  or  Exuda- 
tioas. — ^These  consist  of, — 1.  Serum ;  2.  Blood ;  3.  Fibrine ;  and  4. 
Mucin.     These  last  two  are  the  only  true  inflammatory  exudations. 

1.  Serous  Effusions. — The  eftusion  of  pure  serum  is  said  to  be 
y^TX  rare.  In  inflammation  of  a  serous  membrane,  as  the  pleura, 
the  fluid  efinsed  is  not  only  greater  in  quantity  than  natural,  but 
it  is  also  greatly  altered  in  quality.   In  health  the  serous  secretions 
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cient  to  can^  the  exudation  of  fibrine,  independently  of  obstruc- 
tion to  the  circulation ;  and  the  cause  of  the  greatest  difterences  in 
the  nature  of  exudations,  is  to  be  found  in  the  special  constitution 
of  the  irritated  parts  (Virchow). 

It  has  been  clearly  shown  (Simon,  Lehmann,  Beale),  that  there 
are  two  essential  characteristics  of  inflammatory  eflTusion, — (1.)  It 
tends  to  contain  certain  ingredients  in  larger  proportion  than  that 
in  which  they  exist  in  the  olood — excess  of  cUoride  of  sodium  and 
of  phosphates  and  albumen ;  (2.)  Organic  forms  find  in  it  a  suitable 
place  for  growth. 

The  site  of  effusion  resulting  from  inflammation,  is  important, 
as  sometimes  constituting  the  chief  element  of  danger — a  danger 
iKHnetimes  immediate,  from  the  mechanism  of  the  parts  aftected.  A 
large  quantity  of  fluid  is  often  poured  out  in  a  very  short  time. 
The  cavity  of  the  pleura  may  fill  in  a  few  hours,  and  the  lung  may 
be  compressed  by  it  to  a  half  or  third  of  its  bulk :  and  if  both 
pleural  cavities  become  thus  aftected,  constituting  dovUe  pleurisy^ 
the  patient  must  die  from  suffocation,  if  not  at  once  relieved,  by 
allowing  free  vent  to  the  fluid.  This  operation  is  called  tapping 
the  chest,  or,  technically,  ^''paracentesis  thoracis.^^  Serous  eftusion 
into  the  areolar  submucous  tissue  of  the  glottis  may  also  produce 
almost  immediate  death  from  suffocation,  unless  the  cavity  of 
the  larynx  is  immediately  opened  to  admit  the  air  to  the  lungs 
(Watson). 

2.  Blood  Effusions  or  Extravasations. — Such  chiefly  occur  from 
rupture  of  the  new  vessels  developed  in  the  newly  formed  material, 
which  has  just  become  vascular  (Rokitansky).  In  the  ordinary 
course  of  internal  inflammations,  extravasations  of  blood  are  rare, 
and  l>etoken  an  unfavorable  state  of  the  constitution  generally,  such 
M  occurs  in  typhus  fevers,  in  scurvy,  in  purpura,  or  in  syphilis. 
The  post-mortem  evidence  of  such  extravasations  is  the  presence  of  a 
colored  cicatrix  at  the  spot  of  rupture  and  eftusion,  and  the  color  is 
found  to  be  due  to  the  presence  of  haematoidine,  generally  in  the 
form  of  a  mass  of  aggre^te  crystals,  com]X)sed  of  minute  rhombic 
columns,  and  which  may  be  considered  as  the  regular  tyi>ical  ultimate 
fonii  into  which  hflematine  is  converted  in  any  part  of  the  body 
where  considerable  masses  of  extra vasated  blood  continue  to  lie  for 
any  length  of  time,  e,Q.^  apoplectic  clots  and  coagula  in  the  Qraefian 
vesicle  of  the  ovum  auer  menstruation  (Virchow). 

Mr.  Paget  correctly  obsen-es  that  we  must  not  confound  with 
hemorrhages  the  cases  in  which  the  inflammatory  products  are 
merely  blood-stained,  i,  e.,  have  acquired  a  more  or  less  deep  tinge  of 
blood,  through  the  oozing  of  some  of  its  dissolved  coloring  matter. 
Tlie  natural  color  of  inttammator}-  new  fonnations  is  grayish  or 
yellowish-white,  and  even  when  they  have  become  vascular,  their 
ojiacity  in  the  recent  state  prevents  their  having  any  uniform  tint 
of  redness  visible  to  the  naked  eye.  When  inflammatory  products 
|>re!«ent  the  tinge  of  redness,  it  is  either  because  of  hemorrhage  into 
them,  or  because  they  have  imbibed  the  dissolved  coloring  matter 
of  the  blood;  and  when  this  imbibition  happens  during  life,  or  soon 
after  death,  it  is  important,  as  implying  a  cachectic,  ill-maintained 

TOL     I.  7 
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Rokitansk J  deecribes  these  typical  forms  by  the  terms  ^'Jibrinoxis  " 
and  "  eroupouSj^  and  Dr.  C.  J.  B.  Williams  by  the  names  of  'Aplastic" 
and  ^aplastieJ*  Examples  of  each  variety  may  illustrate  the  appli- 
cation of  the  terms.  To  the  fibrinous  or  plastic  variety  belong  the 
eerouB  eftusions  already  referred  to,  and  perhaps  also  the  granular, 
molecular,  or  fibrillated  growths.  The  corpuscular^  croupous^  or 
aflastie  forms  of  lymph  are  represented  bv  those  growths  which 
never  become  consolidated,  as  in  the  early  formed  contents  of  vesi- 
dea  in  vaccinia  and  herpes;"  in  the  fluid  of  blisters  raised  in  cachectic 
patients ;  in  some  instances  of  pneumonia;  and  in  some  forms  of  in- 
flammation of  serous  membranes.  In  by  far  the  larger  number  of 
inflammatory  products  these  typical  forms  are  mixed  in  various 
proportions;  and  the  larger  the  proportion  of  corpuscles  in  new 
growth,  the  greater  is  the  probability  of  suppuration,  or  of  some 
other  degenerative  process,  and  the  more  tardy  is  any  process  of  de- 
velopment into  tissue,  such  as  that  of  adhesions,  indurations,  and 
the  like.  In  other  words,  the  preponderance  of  granules,  molecules, 
and  fibrillated  material  in  the  new  growth,  is  generally  character- 
istic of  the  "  adhesive  inflammations ;"  the  preponderance  of  corpus- 
cles, or  their  sole  existence  in  a  liquid  medium,  is  a  jgeneral  feature 
of  the  "  suppurative  inflammation.  The  hardness  ofinflamed  parts 
is  due  to  the  former  of  these  tvpical  forms  of  inflammation,  and  is 
exemplified  in  the  case  of  a  phlegmon  or  boil  before  it  suppurates ;  as 
also  in  a  lung  in  a  state  of  hepatization^  when  its  textures  are  enclosed 
bv  Ivmph,  "just  as  the  stones  of  a  wall  are  by  the  cement ;"  also  in 
the  hanleninff  of  a  chancre. 

On  the  surfaces  of  inflamed  membranes  the  new  growth  forms  a 
layer  of  a  membranous  firmness  or  consistence,  to  which  the  name 
of  false  J  adventitious^  or  pseudo-membrane  has  been  given.  By  this 
new  growth  the  naturally  opposed  surfaces  of  parts  which  are  in- 
flamed are  apt  to  adhere.  Tnis  is  commonly  seen  to  be  the  case 
between  such  serous  surfaces  as  the  vleurm^  the  pericardium^  the 
peritoneum^  or  the  edges  of  a  xcound.  The  inflammation  associated 
with  this  organization  is  sometimes  called  "  adhesive  inflammation  ;" 
and  Dr.  John  Thomson  ascertained  that  this  growth  and  organiza- 
tion might  be  effected  between  the  surfaces  of  wounds  in  loss  than 
four  hours  after  they  were  inflicted. 

On  the  surfaces  of  mucous  membranes  may  generally  be  seen  the 
"corpuscular"  typical  form  of  new  growth  as  a  result  of  inflamma- 
tion. It  has  little  tendency  to  cohere,  but  grows  in  films,  gelati- 
nous masses,  shreds,  patches,  or  delicate  casts  of  the  surface  uix)n 
which  it  was  formed.  The  new  growths  in  chronic  catarrh  of  the 
intestines  are  an  example;  so  are  the  membranes  sometimes  passed 
from  the  cavity  of  the  uterus,  and  called  dysmenorrhcal  membranes. 
In  the  "  adhesive"  form  of  inflammation  the  new  growth  of  granules 
or  of  molecules  may  ultimately  assume  the  form  of  fibrous  tissue  in- 
tervtitial  to  the  textural  elements  inflamed.  Examples  of  this  organ- 
ization are  seen  in  the  laminated  and  nodular  thickening  of  the 
capsulea  of  the  spleen,  the  thickening  and  induration  of  the  jM?rios- 
teum,  or  the  cajwule  of  the  hip  joint  in  chronic  arthritis ;  and  bv 
virtue  of  the  peculiar  tendency  to  contraction  which  fibrinous  prod- 
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in  the  lymph  deposited  over  a  compressed  lung,  associated  with  em- 
pyema or  hydrothorax. 

2.  The  fibrine  of  lymph  may  undergo  changes  similar  to  what  is 
known  as  fatty  defeneration, — changes  similar  to  those  which  occur 
in  the  primordial  ^m»A-cell  when  it  is  transformed  into  pus.  The 
two  cimnges  generally  go  on  together.  To  the  former  change, 
namely,  the  fatty-like  degeneration  of  the  fibrine,  Mr.  Paget  gives 
the  name  of  *'Hiquef active  degeneration:^^  the  solid  fibrine  of  inflam- 
matory lymph  that  becomes  again  liquid  when  suppuration  takes 
jdace,  as  may  be  observed  in  a  hard  mass  of  inflamed  texture  when 
It  becomes  soft. 

This  is  a  degeneration  which  brings  the  new  growth  into  a  state 
favorable  for  its  absorption,  or  to  the  resolution  of  an  inflammation. 
Examples  of  such  an  absorption  may  be  seen  in  rheumatic  iritis^  and 
the  observations  of  Dr.  Eorkes  on  the  rarity  of  adhesions  of  the 
pericardiam  in  comparison  with  the  frequency  of  pericarditus  may 
also  be  explained  in  this  way. 

8.  Melanic  degeneration  of  lymph  and  new  growths  is  not  unfre- 
quent,  as  in  peritonitis. 

Concurrent  with  these  degenerations  of  the  lymph-granules  and 
molecules  are  the  degenerations  of  the  corpuscular  elements. 

1.  They  may  wither,  as  in  the  dried-up  pus  of  chronic  abscesses. 

2.  The  fatty  degeneration  of  cells  is  said  to  be  shown  in  their 
transition  to  the  grayiule-cell^  known  also  as  the  inflammatory  globule 
of  Olu^,  or  the  exudation-corpuscle  of  Bennett.  The  history  of  the 
formation  or  growth  of  these  corpuscles  is  still  doubtful. 

The  description  of  them,  as  originally  given  by  Gluge,  in  describ- 
ing the  alterations  of  blood  in  in&.mea  jiarts,  is  as  follows : 

He  observes  "that  the  blood-globules  lose  their  tegument  and  their 
color.  Their  inner  substance  alone  remains,  which,  however,  does  not 
remain  solitary' ;  but  by  means  of  a  whitish  connecting  material  the  masses 
become  agglomerated,  and  form  dense,  opaque,  round  groups,  containing 
on  an  average  from  twenty  to  thirty  of  the  smaller  bodies,  which  examined 
singly,  are  quite  light  and  transparent.  By  means  of  pressure  or  acetic 
acid  the  associated  granules  break,  down  into  the  individual  bodies,  and 
we  see  that  the  opacity  is  merely  owing  to  the  association.  The  associ- 
ated bodies  have  a  diameter  in  the  mass  of  from  ^'^^th  to  j'^th  of  a  milli- 
metre ;  the  single  granules  are  from  j^  jj^th  to  ^/)j>th  of  a  millimetre.  These 
associated  bodies,"  says  Gluge,  "  I  have  seen  in  the  bloodvessels,  so  that 
we  have  not  here  to  do  with  a  fluid  which,  transuding  through  the  coats 
of  the  bloodvessels,  is  changed  into  granules.  They  escape  by  bursting 
the  capillaries." 

That  this  cell  or  corpuscle  is  formed  within  as  well  as  without  the 
bloodvessels,  is  apparent  from  an  exaniination  of  inflanmiatory  lungs 
or  brain-substance.  The  corpuscles  may  be  seen  to  coat  the  blood- 
vessels exteriorly  and  interiorly  to  their  walls ;  and  the  formation  of 
the  corpuscle  of  Gluge  can  also  be  traced  through  stages  of  develop- 
ment, as  described  by  Vogel,  Bennett,  Kolliker,  Ilasse,  and  myself; 
as  well  as  through  stages  of  degeneration  from  the  normal  state  of 
Bome  corpuscular  elements  (textural  or  morbid),  the  occurrence  of 
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are  often  found  in  the  fibrinous  clots  of  veins ; — with  their  occur- 
rence in  the  mammary  secretion,  in  the  softened  parts  of  encephaloid 
cancer,  in  the  vicinity  of  apoplectic  effusions,  and  that  generally 
they  are  extremely  apt  to  be  present  where  blood,  or  the  products  of 
exudation  or  secretion,  are  undergoing  absorption ; — does  it  not  ap- 
pear probable,  moreover,  from  the  lucid  description  given  by  Mr. 
Faget  (when  he  says,  that  during  the  formation  of  these  corpuscles 
•*  they  present  a  gradual  increase  of  shining;  black-edged  particles,  like 
minute  oil-drope,  which  accunmlate  in  the  cell-cavitv,  and  increase 
in  number,  and  sometimes  in  size  also,  till  they  fill  it")  that  these 
oompound  granular  cells,  when  associated  with  inflammatory  prod- 
ucts, fulfil  a  very  important  function,  as  the  media  through  which 
the  liquefied,  softened,  and  disintegrated  products  of  inflammation 
arerradually  absorbed ? 

The  observations  of  Reinhardt,  Dr.  Andrew  Clark,  Paget,  and 
Gkiirdner  also  place  it  beyond  a  doubt,  that  compound  granular  cells 
may  result  from  a  fatty  degeneration  of  the  textural  cells  of  a  part ; 
just  as  calcareous  or  pigmental  degenerations  occur,  and  which  are 
common  to  primordial  cells.  While  there  can  be  no  doubt,  therefore, 
that  fatty  aegeneration  of  lymph  or  textural  elements  may  lead  to 
the  appearance  of  compound  granular  cells,  that  process  can  scarcely 
be  called  degeneration  which  is  associated  with  development,  growth, 
and  complete  absorption,  by  which  the  indurated  and  confused  parts 
of  an  inflammation,  such  as  the  solidified  portions  of  a  lung  in  pneu- 
monia, are  ultimately  cleared  up. 

Degenerate  products  are  usually  persistent,  but  the  compound 
mnule-cell  is  not.  It  seems  to  have  an  important  function  to  per- 
form in  the  removal  of  fluid,  eftete,  or  softened  exudations,  after 
which  it  too  disappears. 

The  most  frequent  and  important  result  of  inflammation  is  the 
formation  of  pus  by  the  growth  of  pus-cells.  If  a  phlegmon  or  boil 
be  obser\'ed,  when  it  is  a  firm,  hard,  and  solid  mass  of  texture  and 
exudation,  we  may  feel  in  a  few  days  that  the  solid  mass  has  be- 
come fluid,  and  that  it  has  not  increased  in  bulk.  The  solidity  and 
hardness  are  due  to  the  inflammatory  changes  and  eftusion,  the 
softening  is  due  to  the  growth  of  pus-cells  developed  from  the  ger- 
minal elements  of  surrounding  tissue  (Virchow,  Beale).  So  it  is 
with  the  cells  of  vesicular  eruptions  which  become  pustular.  The 
new  cells  there  also  become  pus-cells— a  change  which  may  be  ac- 
complished in  twelve  hours,  or  sooner  (Paget).  The  following  cir- 
cumstances point  to  the  development  of  pus  from  pre-existing  ger- 
minal matter,  namely,  that, — (1.)  A  preliminary  lymph-cell  cannot 
always  be  discerned;  ^2.)  The  modification  of  the  suppurative 
process,  which  occurs  m  the  inflammation  of  mucous  surfaces, 
where  the  formation  of  pus  seems  -at  once  to  take  the  place  of  the 
natural  cell-growth,  without  any  apparent  distinction  or  alteration 
of  the  membranes  of  the  mucous  cells,  corresponding  in  this  instance 
to  the  most  simple  idea  one  can  have  of  what  Virchow  terms  par- 
trnrhymatoxis  inflammation^  as  described  at  page  93.  Ultimately  the 
natural  mucous  secretion  undergoes  a  change.  The  characteristic 
cells  on  its  surface  drop  ott'  in  aU  stages  of  abortion.     Impaired  co- 
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pns-cells,  but  multiform  mixtures  of  withered  cells  appear,  with 
molecular  and  fetty  matter,  escaped  and  shrivelled  nuclei,  blood- 
corpuscles,  and  fragments  of  granular  matter  like  shreds  of  fibrine. 
The  liquor  puns  becomes  unduly  liquid,  and  the  pus  is  then  said  to 
be  watery  or  ichorous.  It  may  even,  in  weak  and  tuberculous  pa- 
tients, consist  chiefly  of  a  thin  serum,  mixed  with  flakes  or  curdled, 
when  it  has  been  called  serous  pus.  When  the  coloring  matter  of 
blood  is  mixed  with  it,  it  is  called  saniou^  pus.  Chemical  or  vital 
changes  of  various  kinds  bring  about  a  peculiar  decomposition  in 
pus  while  yet  in  contact  with  living  parts,  although  it  is  probable 
that  atmospheric  air,  or  gases  from  an  internal  cavity,  may  have  to 
do  with  the  change ;  but  hydrosulphate  of  ammonia  is  frequently 
developed,  especially  in  abscesses  about  the  alimentarv  canal,  near 
the  tonsils  or  the  rectum.  The  stench  is  then  most  offensive  when 
the  fluid  is  set  free.  Pus,  besides  possessing  certain  chemical  prop- 
erties, may  possess  certain  specific  properties :  thus  it  may  be  im- 
pr^nated  with  certain  poisons,  as  that  of  syphilis,  or  of  small-pox  ; 
ij  is  also  often,  in  certain  constitutional  states,  loaded  with  foreign 
matters,  such  as  urate  of  soda. 

The  formation  of  pus  is  termed  suppuration.  It  takes  place  under 
three  conditions;  namely, — (1.)  Circumscribed;  (2.)  Diffused;  and 
(3.)  Superficial. 

As  examples  of  the  circumscribed  formation  of  pus  may  be  men- 
tioned an  abscess^  a  boily  or  phlegmon^  in  which  the  suppuration  is 
inclosed  within  a  cavity  whose  walls  are  composed  of  connective 
areolar  tissue,  and  into  which  interstitial  exudation  of  inflammatory 
lymph  and  serum  has  extended  over  a  certain  area.  It  happens 
that  while  the  central  portion  of  an  area  has  become  purulent  (i.  e., 
has  produced  pus-cells  as  a  result  of  the  continuous  premature  pro- 
liferation of  tissue),  the  peripheral  part  has  maintained  its  firmness 
and  solidity  by  activity  of  nuclear  growth — and  sometimes  a  "  thin, 
opaque,  yellowish-white  layer,  easily  detached,"  separates  the  suj)- 
puration  area  from  the  denser  part.  This  has  been  called  a  ''pyo- 
genic me^nl/rane^^  from  the  supposition  that  its  function  is  to  secrete 
the  pus,  whereas  the  nuclei  and  cells  of  the  denser  part  are  growing 
by  continuous  but  premature  development  into  pus-cells.  Abscesses 
are  sometimes  formed  without  anyof  the  usual  accomj^nying  signs 
of  inflammation  being  present.  They  are  generally  slowly  formed, 
and  are  named  old  or  chronic  abscesses.  When  8ui)puration  hapjiens 
in  the  natural  cavities  of  the  body  it  is  still  circumscribed.  It  is 
not  then,  however,  called  an  abscess^  but  a  purulent  effusion. 

Diffuse  suppuration  is  exemplified  in  phlegmonous  erysipelas^  or 
the  pundent  infiltration  of  an  organ.  In  such  cases  the  inflammation 
extends  through  a  wide  extent  of  tissue,  and  from  first  to  last  the 
iNiundaries  are  ill-defined.  The  growth  of  pus-cells  is  distinctly 
interstitial.  Thev  are  generally  rapidly  formed,  and  the  tissue 
becomes  thoroughly  infiltrated,  as  if  soaked  in  pus.  The  usual 
want  of  cohesion  in  the  elements  of  tissue  involved  in  inflammation 
prevails  from  the  first,  and  ultimately  large  sloughs^  or  death  of 

Iiortions  of  t^jxtiire,  may  take  place.     In  some  textures  of  a  loose 
tind  it  is  believed  that   the  pus  may  spread  about  or  infiltrate 
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in  their  turn  again  provide  themselves  with  dividing  nuclei,  and  so 
the  proeeBS  of  multiplication  goes  on. 

Dr.  D.  R.  Haldane,  of  Edinburgh,  has  observed  and  recorded  the 
continuous  development  of  pus-ceils  from  the  cylindrical  variety  of 
epithelium.  In  a  case  of  small-pox,  he  found  the  larynx  and  tra- 
chea coated  over  with  a  soft,  dirty-looking  deposit,  which  was  found 
to  consist  of  pus-cells.  On  gently  scraping  the  surface,  the  cells 
were  found  enlarged,  and,  in  place  of  containing  a  single  nucleus, 
each  contained  several — three,  four,  or  more.  These  were  derived 
from  the  proliferation  of  the  original  nucleus.  External  to  the 
cells  were  young  ones  in  all  stages  of  development  {Edinburgh 
Medical  Journal,  Nov.,  1862,  p.  439> 

The  more  completely  the  epithelium  is  of  the  stratified  kind,  the 
less  is  the  surface  liable  to  ulceration  {e.  ^.,  the  urethra  in  gonor- 
rhoea) ;  but  those  mucous  surfaces  where  the  epithelium  is  of  the 
<nrlindrical  form  scarcelv  ever  produce  pus  'without  ulceration  {e.  ^., 
tne  intestines).  Pus-cells,  mucous  cells,  and  epithelial  cells,  are  now 
r^arded  pathologically  as  equivalent  elements,  and  which  may  re- 
place one  another ;  but  physiologicallv  they  are  not  equivalent 
elements,  inasmuch  as  they  cannot  permrm  each  other's  functions. 
Deeply  seated  pus-formation  may  proceed  from  connective  tissue,  or 
from  the  nuclei  of  vessels  or  sheaths  of  tissue.  An  enlargement 
of  the  connective  tissue  germs  occurs  (Otto  Weber),  which  divide 
and  subdivide,  and  so  multiply  excessively,  by  divisions  of  the 
larger  germinal  masses  or  cells.  Round  about  the  irritated  or  in- 
flamed parts,  where  single  cells  lay,  masses  or  groups  of  cells  are 
formed,  a  large  new  formation  grows,  and  towards  tne  interior  ot 
this  growth,  heaps  of  little  cells  accumulate.  These  little  accumu- 
lations occur  at  first  as  diffuse  "  infiltrations"  of  roundish  masses, 
encircled  by  an  intermediate  growth,  which  continually  liquefies  as 
proliferation  of  the  cells  extend.  Virchow  regards  this  liquefaction 
as  of  a  chemical  nature ;  the  intermediate  substance  (winch  yields 
gelatine)  becomes  transformed  into  mucus,  and  being  ultimately 
converted  into  an  albuminous  fluid,  is  thus  rendered  liquid.  Thus 
two  different  modes  of  pus-formation  are  distinguished,  according 
as  (1)  the  growth  of  the  pus-cells  proceeds  from  the  genus  of  super-, 
ficinl  tissue,  like  epithelium,  or  (2)  from  connective  tissue  ;  and  two 
forms  of  inflammation  can  in  like  manner  be  separated  from  each 
other,  namely — (1.)  The  parenchymatous  inflammation ^  where  the 
process  runs  its  course  in  the  interior  of  the  tissue-elements  {e.  g,, 
connective  tissue  cells  or  germ  masses,  hepatic  cells),  without  our 
being  able  to  detect  the  presence  of  any  free  fluid  which  has  es- 
caped from  the  blood,  but  where  softening  and  fluidity  is  due  to 
the  pnx'ess  above  described.  (2.)  The  secretory  (exudative)  inflam- 
motion  of  superficial  tissue-elements,  where  an  increased  escape  of 
fluid  takes  pla(*e  from  the  blood,  and  conveys  the  new  products  of 
growth  and  altere<l  secretion  along  with  it  to  the  surface. 

The  parenchymatous  inflammation  has  from  its  outset  a  tendency 
to  alter  the  elements  of  tiwsue  and  their  sj>ecial  functions.  AVhereas 
the  secretory  inflammation,  \ntli  a  free  exudation,  in  general  aftbrds 
a  certain  degree  of  relief  to  the  j^art.     Witness  the  relief  which 
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neonsly  in  order  to  effect  ulceration :  (1.)  An  exudation  of  inflawr 
matory  lymph  and  serum  surrounds  the  mass  of  young  cells  which 
constantly  continue  to  ctow  and  to  break  up  (proliferation).  (2.) 
Cells  are  thus  continually  growing  on  the  surface,  to  be  carried  off 
bv  a  fresh  exudation.  (3.)  Liquefaction  of  the  gelatinous  intersti- 
tial material  supervenes,  and  so  destruction  of  tissue  takes  place 
continuously.     Ihus  an  ulcer  forms. 

Oimnnlation  is  one  of  the  modes  in  which  a  wound,  or  sore,  or  a 
part  previously  actually  inflamed,  heals.  It  is  then  said  to  do  so 
oy  "second  intention,"  and  is  always  a  reparative  process.  Granu- 
lation may  occur  with  or  without  suppuration.  The  first  mode  is 
extremely  common.  The  latter  is  occasionally  seen  in  the  healing 
of  syphilitic  maculae  and  ulcers  of  the  cornea,  and  Mr.  Hunter  con- 
ceives he  once  met  with  it  in  the  union  of  a  broken  thigh  bone. 

Granulation  is  associated  with  an  exudation  of  inflammatory 
lymph,  into  which  old  vessels  extend,  and  new  ones  are  formed. 
A  new  surface  thus  results,  which  is  "granular" — the  granule 
being  a  small  conical  tumor  or  growth,  composed  of  a  mesh  of  ter- 
minal loops,  formed  by  capillary  vessels  shooting  into  the  effused 
lymph.  The  figure  and  color  of  the  granulation  are  determined  by 
the  state  of  the  circulation ;  when  that  is  feeble  and  inclined  to 
stagnate,  the  granulation  is  broad,  flat,  and  spongy,  and  either  pale 
or  of  a  livid  hue ;  when,  on  the  contrary,  it  is  vigorous,  the  granu- 
lation is  conical  or  acuminated,  and  of  a  bright-rSi  tint  (Travers). 
The  vessels  prolonged  into  the  granulation  are  more  or  less  tortuous, 
and  so  numerous  as  to  require  a  hi^h  magnifying  power  to  exhibit 
their  distinctness  after  successful  injection.  These  vessels  become 
contracted  to  obliteration  as  the  period  of  cicatrization  api)roaches. 
Granulation  may  take  place  from  a  surface,  or  from  the  sides  of  an 
abscess.  If  from  the  cutaneous  tissue,  the  sore  heals  by  a  process 
of  skinning ;  the  skin  always  springing  from  the  edges  of  the  wound. 
Again,  if  granulations  spring  from  the  walls  of  an  abscess,  their 
opposite  surfaces  may  unite.  Granulations  sometimes  form  with 
great  rapidity.  Mr.  Hunter  has  seen,  after  trephining  a  patient, 
the  dura  mater  strongly  united  to  the  scalp  in  t\\enty-four  hours. 
Granulations,  however,  have  not  in  all  cases  an  equal  disposition  to 
unite.  Thus  the  granulations  of  fistulous  abscesses  are  little  prone  to 
adhere,  their  surtaces  being  often  as  difticult  to  unite  as  those  of  a 
mucous  membrane ;  indeed,  it  is  often  impossible  to  produce  adhe- 
rion  except  by  exciting  a  considerable  inflammation.  A  part  hav- 
ing healed  by  granulation,  uniformly  contracts.  This  contractile 
force  is  so  great  that  although  the  sore  made  by  the  amputation  of 
a  thi&:h  is  seldom  less  than  seven  or  eight  inches  in  diameter,  yet 
the  cicatrix  left  on  healing  is  hardly  more  than  an  inch  or  an  inch 
and  a  half.  From  this  cause  we  find,  in  parts  that  have  been  the 
Beat  of  abscess,  a  marked  depression  at  the  point  of  cicatrization. 

The  reproductive  energy  of  parts  whicn  heal  by  granulation, 
however,  is  not  great.  It  is  rare  that  the  original  tissue  is  per- 
fectly reproduced.  No  fat,  for  instance,  is  re-generated  in  ulcerated 
adipose  tissues  ;  a  muscle  1>eing  divided,  unites  by  a  cicatrix  of  con- 
nective tissue,  no  muscular  fibre  l>eing  reproduced;  and  a  divided 
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Air,  generated  by  a  process  of  commencing  putrefaction,  is  not  un- 
firequently  contamed  in  the  pfUj/ctencBy  and  gives,  to  the  finger  touch- 
ingthe  part,  a  sensation  of  crepitation. 

ihy  mortification  is  a  rare  disease,  and  has  sometimes  been 
caused  by  the  ergot  of  rye,  or  other  diseased  grain,  used  as  food, 
givinjg  rise  to  the  disease  known  as  ergotism.  In  the  year  1716,  dry 
mortification  appears  to  have  been,  to  a  certain  extent,  epidemic  at 
Orleans,  fifty  cases  having  been  treated  at  the  Hotel  Dieu  of  that 
city.  Dodard  described  it  as  beginning  generally  in  one  or  both 
feet,  with  pain,  redness,  and  a  sensation  of  heat  or  burning,  like 
that  produced  by  fire.  At  the  end  of  some  days,  the  part  became 
cold,  as  black  as  charcoal,  and  as  dry  as  if  it  had  oeen  passed 
through  fire.  Sometimes  a  line  of  separation  was  formed  between 
the  dead  and  the  living  parts,  and  the  complete  separation  of  the 
limb  was  eifected  by  nature  alone,  and  in  one  case,  the  thigh  sepa- 
rated in  this  manner  from  the  body,  at  the  hip  joint.  In  other 
cases  amputation  was  necessarj^.  Mr.  SoUv  has  given  an  interest- 
ing case  of  this  description,  which  occurred  in  the  practice  of  Mr. 
Bayley,  of  Odiham.  The  patient  was  a  child,  three  years  and 
seven  months  old,  from  whom,  by  this  spontaneous  process  of 
natore,  both  arms  were  removed  above  the  elbow,  the  left  leg  below 
the  middle  of  the  thigh,  and  the  right  foot  above  the  ankle  joint, 
being  a  remarkable  instance,  in  modem  times,  of  this  destructive 
dieeaae  (see  "  Ergotism,"  and  Med.-Chir.  Trans.^  vol.  xxii,  p.  28). 

The  bones,  the  brain,  the  lungs,  the  liver,  the  spleen,  and  the 
kidney  are  all  liable  to  sphacelus  and  gangrene  ;  so  are  the  difierent 
tiflsnes,  as  the  areolar,  cutaneous,  nervous,  and  serous.  The  mus- 
cles, tendons,  aponeuroses,  and  bloodvessels  are  likewise  all  liable, 
bat  in  a  less  degree. 

Local  and  General  Symptoms  of  Inflammation. 

Redness,  or  at  least  increased  afflux  of  blood,  swelling,  or  at 
least  increased  textural  productivity,  pain,  throbbing,  increased 
eensibility,  disorder  of  function,  arrest  and  change  of  secretion,  are 
the  phenomena  which  are  associated  with  the  local  morbid  state, 
or  with  the  textures  in  its  immediate  vicinity.  Increased  local 
heat  under  all  circumstances  is  constant.  This  has  been  recently 
proved  to  demonstration  by  the  ingenious  experiments  of  Mr. 
Simon,  and  his  colleague.  Dr.  Edmuna  Montgomery  {A  System  of 
Surgery y  edited  by  1.  Ilolmes,  M.A.,  vol.  i,  p.  42).  If  the  local 
process  of  inflammation,  however,  is  carried  on  upon  a  minute 
scale,  or  in  certain  tissues,  one  or  other  or  more  of  these  symptoms 
may  be  absent ;  if,  on  the  other  hand,  the  local  process  proceeds  on 
an  extensive  scale,  and  involves  important  and  delicate  textures  of 
vital  importance,  then  we  have  much  more  unequivocal  expression 
given,  not  only  to  local  symptoms,  but  to  complex  morbid  pro- 
cesses affecting  the  constitution  generally.     Of  these  the  chief  are  : 

L  Inflammatory  Fever. — Of  the  constitutional  symptoms^  as  they 
are  termed,  the  most  prominent  are  those  which  indicate  '*  inflam- 
matory fever^  symptomatic  fevcr^  sympathetic  fever.^^    These  constitu- 
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or  the  edges  and  central  tip  may  be  red  and  dry:  the  latter  is  prob- 
ably the  more  frequent  combination.  (5.)  The  Secerning.  The  se- 
cretions and  excretions  in  general  are  materially  diminished.  The 
bowels  are  constipated — ^mamly  from  want  of  mucous  secretion  from 
their  lining  membrane ;  the  skin  is  hot  and  dry ;  the  mouth  is 
parched ;  the  urine  is  scanty,  high-colored,  generally  acid,  sparingly 
aqueous,  and  holding  much  saline  matter,  with  comparatively  little 
urea,  in  solution,  (b.)  The  Nutritive.  Digestion  is  interrupted ;  so 
is  assimilation ;  as  the  fever  advances,  so  does  emaciation ;  and 
strength  is  more  and  more  prostrate. 

The  chilliness,  often  amounting  to  shivering,  marks  the  date  of 
the  febrile  disturbance ;  and  rigors  more  frequentlv  attend  the  com- 
mencement of  spontaneous  inflammation  than  of  inflammation  caused 
by  external  injury. 

R^ardin^  the  constitutional  state  characteristic  of  inflammatory 
fever,  some  important  general  conclusions,  especially  insisted  on  by 
Dr.  Alison  and  Dr.  Watson,  may  be  thus  shortly  stated : 

(1.)  It  is  to  be  observed  that  there  is  no  fixed  relation  between  the 
d^ree  or  intensity  of  internal  inflammations  and  the  constitutional 
fever  attending  them ;  nor  is  the  fever  always  proiportioned  in  its  de- 
gree of  violence  to  either  the  size  or  importance  of  the  part  inflamed. 
In  some  cases,  writes  Dr.  Alison,  where  we  are  sure  that  we  have 
had  inflammation  goins^  on  under  our  inspection,  to  extensive  ef- 
fusion of  pus,  the  pulse  has  been  feeble,  the  skin  cool  and  damp,  and 
the  patient  exhausted  and  faint  on  the  slightest  exertion ;  while  in 
others  there  is  high  and  more  inflammatory  fever,  and  in  some  of 
these  the  organ  iimamed  has  been  so  to  no  extent,  and  its  function 
comparatively  little  aflected,  but  yet  the  patient  has  become  co- 
matose nearly  as  in  typhus,  and  died  so.  Laennec  makes  an  obser- 
vation of  a  similar  kind  {JEclin.  Med.  Jotimalj  May,  1857) ;  and  Dr. 
Watson  observes  that  the  fever  may  be  high  and  very  strongly 
marked  in  that  common  complaint,  the  quinsy^  cynanche  tonsillaris^ 
or  tonsiflia,  which  can  scarcely  ever  be  said  to  imply  much  danger. 
(2.)  The  situation,  the  extent,  and  the  degree  of  the  local  inflamma- 
tion being  the  same,  the  fever  commonly  runs  higher  in  young  and 
in  plethoric  persons,  and  in  those  of  sanguine  temperament,  than 
unaer  opposite  conditions.  (3.)  Inflammatory  fever  is  modified  in 
its  expression,  and  especially  in  the  characters  of  the  pulse,  by  the 
nature  of  the  part  which  is  inflamed.  This  has  been  already  alluded 
to  in  regard  to  inflammations  of  the  abdomen,  where  the  action  of 
the  heart  is  depressed,  and  the  pulse  is  changed  accordingly,  tending 
to  death  by  asthenia;  and  also  in  regard  to  the  brain,  when  the  mode 
of  death  tends  to  be  by  coma,  the  pulse  being  slow,  labored,  and  full. 
(4.)  The  type  of  the  inflammatory  fever  is  very  much  modified  by 
constitutional  circumstances,  such  as  the  previous  habits  of  the  pa- 
tient, and  whether  any  zymotic  disease  is  associated  with  the  local 
inflammation.  (5.)  The  "inflammatory  fever  undergoes  a  further 
diange  of  type  (a)  when  suppuration  takes  place  ;  (6)  when  it  con- 
tinues long ;  and  M  when  mortification  or  gangrene  occurs  to  a 
large  extent.  (6.)  The  febrile  state  follows  generally  the  local  dis- 
;  but  (7)  there  is  also  good  reason  to  believe  that  the  pyrexial 
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or  ataxic.  The  tongue  becomes  dry,  black,  and  tremulous,  sordes 
cover  the  teeth  ana  harden  on  the  lips  and  angles  of  the  mouth. 
Low  muttering  delirium,  stupor,  or  coma  prevail ;  tremors  affect  the 
voluntary  muscles,  and  the  faeces  and  unne  pass  unnoticed.  This 
form  of  fever  sets  in  as  a  consequence  of  some  untoward  or  unhealthy 
tendency  of  the  inflammatory  process,  such  as  when  mortification 
of  the  part  occurs.  Any  cause,  however,  by  which  the  system  be- 
comes extensively  vitiated  will  bring  about  this  form  of  fever.  It 
is  not  necessary  that  the  part  should  die.  Putrescence  of  the  infil- 
trated exudations  in  the  inflamed  part,  degenerating  and  decompos- 
ing, poison  the  fluids  circulating  amongst  them,  and  so,  by  absorp- 
tion, may  induce  the  typhoid  state.  If  this  happens  with  an  inter- 
nal or^n,  the  event  is  generally  indicated  by  a  sudden  cessation  of 
all  pam,  at  which  the  patient  often  apjpears  very  happy,  and  even 
joyous,  while  to  the  experienced  physician  its  sudden  cessation  is 
assuredly  an  evil  omen  (Watson).  The  most  important  vital  func- 
tions are  deeply  impaired  by  a  prolonged  existence  of  this  type  of 
fever.  It  tend^  to  death  by  a  complete  sinking  of  the  circulation, 
and  diminution  and  loss  of  animal  heat ;  or  deepening  stupor,  with 
oppressed  respiration,  supervenes;  or  the  patient  dies  by  a  combina- 
tion of  both  conditions, — asthenia  and  coma. 

IIL  Heetio  Fever. — If  suppuration  continues  beyond  the  powers 
of  the  constitution  to  supply  the  process  with  material  to  form  in- 
flammatory lymph  and  pus — if  the  inflammation  continues,  and  be- 
comes chronic  as  to  time,  inflammatory  lymph  continuing  to  be 
exuded,  and  pus  continuing  to  form  in  profuse  quantity,  especially 
if  an  internal  organ  is  its  site — another  type  of  febrile  symptoms  is 
apt  to  supervene,  constituting  hectic  fever.  It  is  not  to  be  supposed, 
however,  as  was  once  believed  and  taught,  that  hectic  fever  is  due, 
in  every  case  in  which  it  occurs,  to  the  continued  formation  of  pus. 
There  are  forms  of  hectic  fever  unconnected  with  suppuration  any- 
where, but  associated  with  some  analogous  wasting  of  the  bodily 
substance ;  for  example,  a  prolonged  secretion  of  milk  in  mothers 
who  suckle  their  infants  beyond  the  natural  period.  In  all  cases 
where  a  drain  upon  the  system  is  established  beyond  its  means, 
8uch  a  complex  morbid  condition  of  the  body  as  hectic  fever  may  be 
thus  induct,  and  the  mischief  may  not  be  revealed  by  any  other 
symptoms.  This  type  is  particularly  distinguished  from  the  in- 
dammatory  and  typhoid  forms  of  fever  by  its  remarkable  intermis- 
sions, which  are  usually  periodical ;  a  period  of  remission  and  a 
period  of  exacerbation  usually  occurring  once,  and  sometimes  twice, 
m  the  twenty-four  hours.  It  is  also  characterized  by  an  excessive 
waste  of  the  tissues  of  the  body  ;  and  the  sweating  which  attends 
the  paroxysms  causes  great  exhaustion.  The  assimilative  and 
nervous  functions  are  comparatively  uiiim|)aired,  so  that  it  is  a 
febrile  state  generally  of  very  long  continuance.  The  mind  re- 
mains perfectly  clear — often  vigorous  and  active — even  when  the 
body  is  debilitated ;  and  if  the  intervals  between  the  paroxysms 
are  tolerably  free  from  febrile  excitement,  the  hectic  type  of  fever 
may  be  protracted  much  beyond  what  at  first  sight  might  appear 
credible;  and  thus  it  is  sometimes  within  our  j)ower  to  alleviate 
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emaciated.  It  is  then  that  diarrhoea  is  apt  to  supervene,  and  to  ag- 
gravate the  sweating,  so  as  completely  to  exhaust  the  remaining 
strength.  The  mind,  unclouded  before,  gently  wanders  now,  ana 
the  functions  of  life  cease,  generally  without  a  struggle.  It  is  often 
one  of  the  closing  symptoms,  most  strongly  marked,  in  pulmonary 
consumption ;  and  the  non-professional  pen  of  our  great  novelist, 
Mr.  Charles  Dickens,  has  beautifully  portrayed  its  'more  striking 
features  in  the  death  of  Smike : 

"  But  there  were  times,  and  often  too,  when  the  sunken  eye  was  too 
bright,  the  hollow  cheek  too  flushed,  the  breath  too  thick  and  heavy  in  its 
course,  the  fhune  too  feeble  and  exhausted,  to  escape  their  regard  and 
notice.  There  is  a  dread  disease  which  so  prepares  its  victims,  aH  it  were, 
for  death ;  which  so  refines  it  of  its  grosser  aspect,  and  throws  around 
fiuniliar  looks  unearthly  indications  of  the  coming  change, — a  dread  dis- 
ease, in  which  the  struggle  between  soul  and  body  is  so  gradual,  quiet, 
ind  solemn,  and  the  result  so  sure,  that  day  by  day  and  grain  by  grain 
tlie  mortal  part  wastes  and  withers  away,  so  that  the  spirit  grows  light  and 
nngoine  with  its  lightening  load ;  and  feeling  immortality  at  hand,  deems 
it  bat  a  new  term  of  mortal  life, — a  disease  in  which  death  and  life  are  so 
strangely  blended  that  death  takes  the  glow  and  hue  of  life,  and  life  the 
gaunt  and  grisly  form  of  death/' 

The  forms  of  fever  now  noticed,  as  phenomena  which  may  be  as- 
sociated with  the  inflammatory  process,  are  to  be  regarded  as  various 
tj/pes  which  the  febrile  state  may  assume. 


Section  III. — Degeneration  of  Tissue. 

Deflnition. — Degeneration  of  tissue  implies  siioh  a  departure  frara 
tkf  normal  state  as  \oould.  give  rise  to  a  palpaUe  appearance  in  its 
minute  elements  of  a  granular  dis^integration  or  detritus ;  or  of  an)/  de- 
terioration whieh^  by  the  functional  actions  of  repair  in  the  normal  state^ 
^uld  not  have  been  left  there^  nor  been  visiUe. 

Pathology. — The  circumstances  under  which  degenerations  occur 
are  of  the  nature  of  decay  and  death.  For  example,  degeneration 
occurs  to  an  immense  extent  in  the  tissues  of  the  aged,  especially  in 
the  heart  and  arteries,  and  to  a  less  extent  in  the  voluntary  muscles 
and  the  hard  textures.  Towards  the  close  of  the  life  of  a  part  ot 
the  l)ody,  degeneration  takes  place — as,  for  example,  in  the  textures 
of  the  placenta  when  utero-gestation  is  nearly  complete.  To  such 
degenerations  Virchow  has  given  the  name  of  necrobiosis^  because 
death  and  degeneration  seem  to  be  brought  about  by  altered  life  at 
the  close  of  natural  existence.  In  this  respect  it  may  be  truly  said, 
that  "  As  we  l)egin  to  live  we  begin  to  die."  A  spontaneous  wearing 
out  of  living  parts  goes  on,  so  that  destruction  and  annihilation  are 
immediately  consequent  upon  life.  Softening  is  the  ultimate  result 
of  such  degeneration,  which  becomes  palpable  chiefly  by  the  decided 
friability  of  the  parts.  The  minute  elements  of  tissue  lose  their  co- 
herence, and  at  last  really  liquefy,  so  that  pulny  or  fluid  products  take 
their  place.     When  it  is  remembered,  also,  how  abundantly  a  gran- 
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In  every  texture  the  degeneration  becomes  evident  in  a  similar 
manner.  Isolated,  extremely  minute  globules  of  fat  appear  in  the 
cell-contents,  and,  becoming  more  abundant,  they  gradually  fill  up 
the  cell-cavity.  Usually  the  fat-granules  appear  at  some  distance 
from  the  nucleus ;  but  ultimately'they  lie  as  close  to  each  other  as 
in  the  colostrum  corpuscles  of  milk.  At  last  the  nucleus  is  no  longer 
visible,  and  the  membrane  of  the  cell  finally  disappears — probably 
bj  a  species  of  solution.  If  the  degeneration  occurs  in  the  more 
n^d  structures,  as,  for  example,  in  tne  walls  of  arteries,  the  fatty 
granules  retain  the  form  of  the  cell  which  they  replace.  Such  de- 
generation in  arteries  is  first  seen  in  the  connective  tissue  corpuscles 
composing  the  innnermost  layer  of  the  internal  coat.  Afterwards 
the  intermediate  substance  softens,  the  degenerate  fat-granule 
masses  fall  asunder,  and  the  current  of  blood  may  carry  away  the 
particles  of  fat  with  it.  Thus  a  number  of  uneven  places  (cicatri- 
cial-like  loss  of  tissue)  may  be  produced  upon  the  surface  of  the 
lai^er  vessels,  without  the  appearance  of  ulceration  (Virchow). 

&  fatty  degeneration  of  the  substance  of  the  heart,  there  is  dis- 
coloration of  its  whole  substance.  It  assumes  generally  a  pale, 
yellow  hue,  with  peculiar  spots  on  the  papillary  muscles.  Short, 
jrellow  streaks,  which  communicate  wdth  each  other,  are  to  be  seen 
m  the  direction  of  the  primitive  fasciculi,  and  pervading  the  sub- 
stance of  the  papillary  muscles. 

Yellow  softening  of  the  brain  is  a  form  of  fatty  degeneration, 
and  this  yellowness  is  due  to  the  accumulation  of  finely  granular 
fat.  At  every  point  where  fatty  degeneration  attains  a  nigh  pitch, 
great  opacity  will  always  present  itself.  A  transparent  part  be- 
comes opaque  as  in  the  cornea,  where  the  fatty  clouaing  marks  the 
arcus  senilis^  described  by  the  late  Mr.  Canton,  in  persons  past  mid- 
dle life,  and  which  has  been  regarded  as  an  index  to  the  existence 
of  fatty  degeneration  of  other  more  important  organs,  although 
the  importance  of  the  sign  may  have  been  exaggerated.  In  some 
form  of  Bright's  disease,  the  uriniferous  tubules  oeeome  filled  with 
&ttily  degenerated  epithelium,  which  appears  on  the  surface  as 
opaque  spots. 

Additional  examples  of  this  fatty  degeneration,  are  to  be  seen 
in  the  fatty  livery  and  in  mollities  ossium^  atroj)hied  renal  capsules, 
and  thymus  gland,  and  the  muscles — voluntary  as  well  as  involun- 
tarv — the  fatty  degenerations  of  the  placenta,  of  cartilage,  of  bone, 
and  of  morbid  growth :  indeed,  there  is  no  kind  of  tissue,  healthy 
or  morbid,  whicn  may  not  undergo  fatty  degeneration. 

When  the  normal  structure  of  the  part  is  thus  transformed  into 
&t,  it  is  ultimately  destroyed,  and  tne  place  of  the  histoloorical 
elements  is  gradually  occupied  by  a  purely  emulsive  mass — a  kind 
of  milk  or  fatty  debris — that  is,  an  amorphous  accumulation  of  fatty 
[Articles  in  a  more  or  less  highly  albummous  fluid  (Virchow). 

With  reference  to  fatty  degeneration  in  particular  organs,  see  the 
account  given  of  local  diseases. 
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The  degeneration  may  follow  upon  the  metastasis  of  calcareous 
salts,  not  excreted  by  the  kidneys,  in  cases  of  caries  of  the  bones, 
necrosis,  or  osseous  cancer.  I  have  seen  specimens  in  the  most 
interesting  collection  of  Professor  Virchow  wnich  show  that  metas- 
tatic deposits  of  bone-earth  have  taken  place  in  the  lungs  and  in 
the  stomach  under  such  circumstances.  Considerable  portions  of 
the  pulmonary  tissue  were  calcified  or  petrified^  without  any  apparent 
injury  to  the  permeability  of  the  respiratory  passages.  The  lesion 
in  the  lung  looked  like  a  portion  of  fine  bathing  sponge.  The 
mucous  membrane  of  the  stomach  was  in  like  manner  transformed 
into  a  calcified  or  'petrified  mass.  It  felt  like  a  rasp,  and  grated 
under  the  knife,  so  that  the  stomach-tubes  seemed  imbedded  in  a 
Btiffened  mass.  The  basis  of  such  degeneration,  in  which  the  lime- 
salta  find  a  resting-place,  are  the  fine  fibrous  or  connective  tissues ; 
and  hence  the  degeneration  is  seen  to  occur  in  fibrous  tumors,  in 
aerouB  membranes,  in  the  parenchyma  of  lungs  and  stomach  (as  in 
the  instance  just  mentioned),  in  cicatrix  tissue  on  the  skin,  in  the 
valves  of  the  heart,  in  the  connective  tissue  of  muscle  sheath,  as 
well  of  the  heart  as  of  common  nmscle ;  in  the  tunica  albuginea,  in 
the  fibrine  coagula,  in  the  heart's  cavities,  in  aneurismal  sacs,  and 
in  the  thyroid  and  pineal  glands.  The  cretifications  of  fibrine,  of 
pos,  of  tubercle,  of  cancer,  of  vegetations,  of  coagula,  all  pertain  to 
this  form  of  degeneration ;  and  the  process  maylje  traced  through 
all  stages  of  progressive  degeneration  from  the  pulp-like  condition 
to  cement-like,  compact,  calculous  concretion,  as  in  the  phlebolite 
(^  veins ;  also  in  the  turbid,  chalky,  speedily  condensing  juice  of  the 
cysts  of  the  choroid  plexus,  and  the  cell-incrustations  of  the  pineal 
gland  concretions,  as  well  as  in  the  calcification  of  mrcoinata  and 
cancers.  With  regard  to  the  degeneration  as  seen  in  tumors,  Mr. 
Paget  describes  two  methods  by  which  it  advances,  namely,  a 
peripheral  and  an  interstitial  calcification.  The  foniier  is  the  rarer 
of  tne  two.  In  this  form  of  degeneration  the  fibrous  tumor  is  seen 
to  be  coated  with  a  thin,  rough,  nodulated  layer  of  chalky  or  bone- 
like substance.  In  the  interstitial  form  the  degeneration  is  inter- 
spersed throughout  the  tumor,  and  so  arranged  tnat  by  maceration 
a  heavy  hard  mass  is  obtained,  variously  knotted  and  branched, 
like  a  lump  of  hard  coral  (Paget,  Surgical  Pathology^  vol.  ii,  p.  139.) 

(<?.)  Piginent'Degeneration — Pigmentation. 

In  this  degeneration  pigment  takes  the  place  of  the  minute  tissue- 
elements,  as  fat  or  lime  did  in  the  previously  described  conditions. 
It  is  seen  in  mucus-corpuscles,  as  in  catarrhal  pneumonia,  in  the 
pulmonary  epithelium,  in  the  acini  of  the  liver,  in  the  epidermic 
tiMue,  in  the  corpuscles  of  the  blood  in  ague  and  Tnelancemia.  As 
in  the  former  degeneration,  so  in  this  one,  a  distinction  must  be 
carefully  made  between  fat-granule  cells  and  pigmentation,  for  in 
both  cases  apparently  the  same  image  is  oflfered  to  view. 

The  fat-crranule  cells  appear  as  brownish-yellow  corpuscles,  but 
their  individual  particles  have  no  j)ositive  color ;  whereas  the  pig- 
ment-celld  contain  unquestionable  gray,  brown,  or  black  molecules 
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The  contamination  of  the  blood  in  these  cases  seems  due  to  a  de- 
generation commencing  in  the  spleen. 

In  post-mortem  lesions,  the  textures  are  thus  seen  to  be  very 
variously  tinted,  red,  yellow,  brown,  green,  or  black,  generally  re- 
salting  trom.  chemical  alteration  in  the  coloring  matter  of  the  blood 
or  bile.  The  red  pigments,  as  a  rule,  are  due  to  the  altered  hsema- 
tine,  originally  of  a  yellow  color ;  and  which  is  the  common  origin 
of  three  different  kinds  of  crystals, — (1.)  Crystals  of  HcematoicUne 
are  the  most  frequent  products  of  blood-degeneration  (Virchow). 
These  are  formed  spontaneously  in  the  body,  out  of  hsematine ;  and 
in  their  most  perfect  form  .  present  the  shape  of  oblique  rhombic 
columns,  of  a  yellow-red  color,  or,  in  thicker  pieces,  of  a  deep  ruby- 
red.  In  little  plates  it  frequentlv  bears  a  considerable  resemblance 
to  uric  acid.  In  the  majority  of  cases,  the  crystals  are  of  extreme 
minuteness — difficult  to  resolve,  even  with  a  power  of  300  diam- 
eters. They  are  insoluble  in  alcohol,  ether,  dilute  mineral  acids, 
and  alkalies ;  and  exhibit  a  peculiar  play  of  green,  blue,  rose-tint, 
and  yellow  colors,  under  the  action  of  concentrated  mineral  acids. 
If  Isu'ge  masses  of  extravasated  blood  continue  to  lie  for  any  length 
of  time,  this  is  the  substance  into  which  the  blood  is  transformed. 
An  apoplectic  clot  in  the  brain,  for  example,  is  repaired  by  a  large 
portion  of  the  blood  imdergoing  this  transformation,  and  the  color 
of  the  resulting  cicatrix  is  due  to  the  crystals  of  hcematoidine. 
When  a  young  woman  menstruates,  also,  the  cavity  of  the  Graefian 
vesicle,  from  which  the  ovum  escaped,  becomes  hlled  with  coag- 
ulated blood,  and  ultimately  hcematoidine  crystals  are  the  last  me- 
morials of  the  event  (Virchow).  Hcetnatoidine  is  also  allied  to  the 
coloring  matter  of  the  bile. 

(2.)  Crystals  of  Bmmine,  arising  out  of  hceniatinej  differ  from 
bdtniatoidine  in  this,  that  hitherto  they  are  only  known  as  artificial 
products,  which  have  not  yet  been  seen  in  the  human  body.  They 
are  of  a  dark-brown  color.  (3.)  Rectangular  crystals  or  spicules 
of  Hcemato-crystalline. 

The  yellow  pigments  are  due  to  blood  very  much  dissolved  or 
dispersed,  as  in  ecchymosis,  or  to  bile,  when  it  is  absorbed  in  the 
blood,  and  tinges  all  the  textures.  Coloring  matter  due  to  bile 
may  be  recognized  in  the  urine,  by  the  play  of  colors  it  gives  with 
nitric  acid.  A  small  quantity  of  acid  gives  a  green  hue ;  and,  as 
more  acid  is  added,  blue,  purple,  violet,  and  a  red  or  brown  yellow 
color  will  ultimately  appear.  Of  the  brown  and  dark  pigments, 
there  are  two  kinds.  One  kind  loses  color  on  the  addition  of  nitro- 
muriatic  acid  or  chlorine  water ;  the  other  resists  not  only  these 
agents,  but  even  the  action  of  the  blow-pipe.  This  latter  pigment 
consists  of  carbon.  The  former  is  a  peculiar  secretion  formed 
within  cells,  or  is  a  transformation  of  the  coloring  matter  of  the 
Mood  (Bennett).  Blue  and  purple  pigments  have  been  seen  in 
urine  containing  uroxanthin^  or  the  Inaiean  of  Schunk ;  and  illus- 
trate the  close  connection  subsisting  between  animal  and  vegetable 
coloring  matters  ^Parkes  On  Uriiie^  p.  198).  For  much  more  in- 
teresting observations  on  the  nature  of  pigmentation,  consult  Ben- 
nett's Ininciples  and  Practice  of  Medicine^  p.  249. 
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Such  are  the  names,  derived  from  appearances  generally,  under 
which  the  peculiar  degeneration  has  been  described,  before  micro- 
scopic examination  demonstrated  the  structures  implicated. 

Chemistry  and  micro-chemical  investigations  have  modified  the 
views  regaraing  the  nature  of  the  disease,  and  now  and  then  have 
led  to  modifications  in  the  nomenclature.  Under  this  kind  of  in- 
quisitive investigation  it  has  been  described,  (1.)  By  Virchow 
under  the  name  of  ^^  animal  amyloid^''  he  believing,  from  the  be- 
havior of  the  transformed  substance  with  iodine  and  sulphuric 
acid,  that  the  substance  must  be  classified  with  the  vegetable  carbo- 
hydrogens — cellulose  and  starch.  (2.^  Meckel  retains  the  name  of 
"/arrfa^oM^"  or  ^^  chdesterine  disease^'  believing  that  the  essential 
character  of  the  degeneration  consists  in  the  development  of  a  pecu- 
liar fifttty  or  lardaceous  matter,  of  the  nature  of  cnolesterine.  (3.) 
The  more  extended  and  definite  examinations  by  Friedreich  ana 
Eekol^  have  shown  that  the  substance  of  the  purest  amyloid 
degeneration  more  closely  resembles  the  albuminous  principles  than 
any  other  substance  we  Icnow  of;  and  (4.^  Schmidt  has  arrived  at 
the  same  conclusion ;  [and  also  Pavy  {Guy  s  Hospital  Rejtorts^  1864).] 
The  question,  therefore,  is  not  yet  definitely  settled  as  to  the  exact 
nature  of  the  substance  into  which  the  tissues  are  transformed  in 
the  so-called  aynyloid  degeneration^  but  the  weight  of  evidence  points 
to  its  being  aJUrumen  in  some  form ;  and  the  albuminoid  deposits  in 
the  spleen  of  children,  so  well  described  by  Dr.  Jenner,  must  be 
classed  as  examples  of  this  degeneration,  and  probably  also  the 
special  lesions  in  rickets. 

Investigations  relating  to  amyloid  degenerations  have  taken 
especially  two  directions.  Pathologists  have  endeavored,  (1.)  To 
trace  the  extension  of  the  process  of  degeneration  throughout 
various  tissues  and  organs  of  the  body ;  (2.)  To  determine  the  es- 
^ntial  nature  of  the  material  into  which  the  tissue  is  converted. 

It  was  Professor  Virchow  who  first  turned  the  inquiry  into  the 
direction  it  has  now  taken,  and  which  has  given  a  remarkable 
interest  to  the  micro-chemical  investigation  ot  the  substance  into 
which  the  minute  elements  of  the  tissues  and  organs  are  trans- 
formed in  amyloid  degeneration.  Virchow  stated  that  the  large 
Malpdghian  sacculi  in  the  spleen  (which,  in  some  instances,  looked 
like  l)oiled  grains  of  sago),  were  sometimes  composed  of  a  substance 
which  gave  the  chemical  reactions  of  cellulose,  as  seen  in  plants, 
Cellaloi*e  and  starch  are  both  vegetable  constituents — *'*' isomeric  ^^ 
forms  of  some  common  material ;  and  what  gave  special  interest  to 
the  observation  of  Virchow  was  the  discovery  that  cellulose  is  also 
an  element  in  the  covering  or  skin  of  the  "  Tunicata  " — a  genus  of 
acephalous  mollusca — and  therefore  not  a  constituent  of  only  vege- 
table organization. 

This  discovery  of  cellulose  in  animal  tissue  induced  Virchow  to 
look  for  it  or  its  analogue — namely,  "starch" — ^in  the  human  sub- 
ject, lie  recognized  it  in  the  corpora  amylacea  of  the  brain.  These 
contain  a  suWtance  chemically  related  to  starch  or  cellulose ;  and 
these  hodies  were  first  seen  and  named  by  Purkinje,  who  gave 
them  the  name  they  have,  not  on  account  of  chemical  characters, 
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"  amyloid  matter,"  "  zoo-amyline,"  or  "  animal  starch."  It  owes  its 
origin,  not  to  any  direct  function  of  the  organ,  but  its  formation 
seems  to  take  place  almost  immediately  upon  contact  with  albu- 
minous matter,  when  this  remarkable  product  is  the  result  and 
which  may  be  obtained  as  a  white  powder.  It  seems  capable  of 
being  produced  in  greatest  abundance  by  the  hepatic  tissue ;  but  its 
formation  may  proceed  at  any  part  of  tne  vascular  capillary  system. 
If,  therefore,  it  is  thus  formed  normally,  it  may  also  be  formed,  re- 
tained, or  transformed  in  a  morbid  way.  In  diabetes  we  have  an 
instance  of  the  transformation  of  the  product  into  sugar  at  the  ex- 
pense of  the  tissues  at  large ;  and  which  is  so  discharged  by  the  urine. 

The  amyloid  degeneration  we  are  now  considering  has  thus  had 
various  names  to  denote  its  presumed  chemical  nature,  namely, — (1.) 
Cellulose  degeneration;  (2,)  Amyloid  degeneration;  (3.)  Chdisterine 
disease  ;*  and  now  (4.)  Albuminoid  degeneration. 

The  analysis  of  the  pure  matter  is  very  defective.  Such  as  it  is, 
it  shows  the  substance  to  be  albuminoid,  and  combined  with  nitrogen 
rather  than  starch  ;  and  those  who  describe  the  reaction  of  cellmose 
and  starch  with  iodine  and  sulphuric  acid,  seem  only  to  agree  with 
each  other  in  giving  singularly  diversified  descriptions  of  color, 
which,  perhaps,  to  those  familiar  with  the  writings  of  the  late  Dr. 
George  Wilson,  on  color-blindness,  may  be  accounted  for.  Such 
diversity  mav  be  explained  in  some  measure,  also,  bv  the  fact  that 
the  degree  of  concentration  of  the  reagents  materially  concerns  the 
results ;  for,  as  Virchow  correctly  observes,  the  blue  coloration  is 
only  got  after  a  considerable  period,  and  in  practised  hands,  and  it 
may  pass  from  a  bright  purple  to  a  very  blue  color.  Nevertheless, 
the  action  of  iodine  solution  on  the  so-called  amyloid  tissue  is  pecu- 
liar and  definite,  independently  of  a  blue  color. 

The  appearance  of  a  chemical  reaction,  which  gives  a  hue  difterent 
from  the  mere  dyeing  with  the  iodine,  and  which  suddenly  deepens 
in  tone,  from  the  moment  it  begins  to  take  effect,  to  a  deep  brown- 
red  color,  is  sufficiently  characteristic.  When  this  takes  place  with 
the  solution  of  iodine  alone,  it  distinguishes  at  once  the  substance 
from  cellulose  and  chdesterine.  The  following  tabular  statement  will 
show  the  differences  more  clearly : 

Cholsstkbikk.  Amyloid  or  Albuminoid. 

1.  Unchanged      in        1.  Immediate  coloration   (of  the  nature  of  a  reaction) 

color  by  iodine  by  iodine  alone. 

alone. 

2.  Insoluble  in  wa-        2.  Dissolves  in  warm  or  boiling  water.     (Boil  sections 

ter.  in  a  test  tube. ) 

8.  Melts  with  heat.  8.  Does  not  melt  with  heat — only  dries  up,  and  still 

gives  the  same  reactions  with  iodine. 

4.  Passes     into     a  4.  Swells  in,  but  does  not  dissolve  with  sulphuric  acid, 

brown  fluid  on  with  change  of  color. 

the  addition  of 

sulphuric    acid 

eoncfnirated. 

6.  Soluble  in  ether.  6.  Not  soluble  in  ether. 

*  [Meckel  first  asserted  that  the  deposit  consisted  essentially  of  cholesterine.  This 
wbstance  is  not  nitrogenous,  and  does  not  give  the  characteristic  reaction  with  iodine, 
and  has  only  been  found  in  the  liver  in  connection  with  the  wax^  deposit,  and  is, 
probably,  an  accidental  associate,  whore  fatty  degeneration  is  coexistent.] 
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By  way  of  chemical  analysis,  very  trustwortliy  results  seem  to 
have  been  arrived  at  by  Friedreich  and  Kekule.  On  submitting 
the  white  amyloid  matter  to  ultimate  analysis,  they  obtained  the 
follo^^dng  composition  in  equivalents  per  cent.  {Med.'Chir.  Review^ 
1861,  p.  59.) 

0.  H.  N. 

Amyloid,        ...=  68.58         .         .         7.0        .         .         15.04 

Now,  the  composition  of  albumen,  according  to  Dumas  and  Ca- 
hours,  Lieberkiihn,  and  Riiling,  is  as  follows : 


C. 

H. 

N. 

Albumen,       .        .        .      = 

=  (58.5 

7.1 

15.8 

Dumas  and  Cahours, 

\  58.4 

7.2 

15.7 

(58.6 

7.8 

15.7 

Lieberkiihn, 

58.5 

7.0 

15  e 

Kuling, 

58.8 

7.1 

.16  5 

Surely  these  results  show  an  almost  perfect  chemical  identity 
between  albumen  and  the  morbid  substance  found  in  the  so-called 
waxy  spleen ;  and  demonstrate  that  the  waxy  degeneration,  in  the 
spleen  at  least,  is  due  to  a  peculiarly  modified  albuminous  material, 
and  not  to  starch  ?  On  the  other  nand,  the  chemistry  of  the  cor- 
puscular variety  of  the  corpora  amylacea  occurring  as  a  deposit  in 
various  parts — e.  ^.,  in  the  brain,  the  prostate,  and  the  epenayina  of 
the  ventricles — shows  a  reaction  almost  identical  with  starch.  The 
corpuscles  also  have  concentric  lamime,  and,  according  to  some,  re- 
semble starch-granules  when  polarized.  As  regards  the  corpuscles 
of  the  prostate,  sugar  has  been  chemically  produced  from  them, 
and  demonstrated  by  Trommer's  test. 

!Many  of  these  corpuscular  varieties  of  amylaceous  bodies  are  no 
doubt  of  the  same  nature  as  starch ;  and  therefore  the  direction 
which  inquiry  ought  now  to  take,  will  be  to  determine  "  Whether 
or  not  there  is  any  chemical  affinity  on  the  part  of  the  formless 
matter  of  waxy  degenerations  with  the  corpuscular  variety  of  the 
amylaceous  concretions  ?"  Such  an  affinity  has  been  assumed  hith- 
erto ;  but,  so  far  as  observation  has  gone,  the  e\'idenee  of  any  affinity 
seems  to  Ik?  getting  less  and  less.  On  the  other  hand,  the  modify- 
ing eltoct8  of  admixture  and  of  growth,  are  very  remarkable  as 
regards  these  prostatic  concretions.  Some  of  them  iotiine  will  not 
color  blue,  not  even  after  sulphuric  acid  has  been  added ;  and  as 
growth  proceeds,  any  amyloid  matter  they  contain  gradually  dis- 
appears. Many  admixtures  of  organic  and  inorganic  substances 
give  various  shades  of  color ;  and  the  yellow-brown  colored  depos- 
its failed  to  give  forth  sugar  to  Paulizky's  attempts. 

[Dr.  W.  H.  Dickinson,  after  very  elalK>rale  investigations  of  the  so-ealled 
amvloid  suhstanoo,  has  reached  the  followinsr  conclusions :  That  the  de- 
posit  essentially  cinisists  of  an  out|H>uring  of  a  certain  material  which  dif- 
fers from  the  pro|)er  constituents  of  the  Nniy  :  that  this  material  has  no 
affinities  with  starch,  hut  is  essentially  fibnnis,  and  has  been  deposited 
in  this  form  in  consequenct*  of  the  loss  of  the  alkali  with  which  it  is  ordi- 
narilv  combined,  and  which  seems  to  W  neiH?ssarv  to  hold  it  in  solution — 
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"  dealkalized  fibrine."  This  is  shown  by  the  results  of  ultimate  analysis 
of  this  morbid  dep)08it,  which  make  it  agree  in  composition  with  fibrine 
and  albumen.  That  it  is  fibrine  and  not  albumen,  is  proved  by  its  strong 
tendency'  to  undergo  contraction  after  its  deposition.  That  it  becomes 
coDYerted  intQ  fibroid  tissue,  a  metamorphosis  which  is  common  with 
fibrine  whenever  it  is  dep)08ited  in  small  bulk,  as  a  coagulum  in  the  arach- 
noid, or  vegetations  upon  the  valves  of  the  heart.  That  in  certain  cases 
it  is  identical  in  appearance  and  reaction,  as  well  as  continuous  in  position, 
with  the  hyaline  casts  which  are  found  in  the  renal  tubes,  the  fibrinous 
nature  of  which  it  is  not  possible  to  doubt.  A  substance  identical  with 
it,  and  giving  the  characteristic  color  with  iodine,  can  be  made  artificially 
out  of  fibrine  by  neutralizing  or  removing  the  alkali  which  the  fibrine 
naturally  contains.  If  potash  or  soda  be  added  to  the  diseased  tissue, 
thus  artificially  making  a  natural  fibrine  of  it,  it  at  once  ceases  to  give  the 
characteristic  color  with  iodine.  If  a  solution  of  sulphate  of  indigo  be 
added  to  healthy  tissue,  the  color  of  the  solution  is  destroyed  by  virtue  of 
the  alkali  contained  in  the  tissues,  but  if  the  same  solution  be  added  to 
lardaceous  degeneration,  the  color  is  vividly  retained,  because  of  the 
absence  of  alkali.  An  analysis  of  lardaceous  liver  shows  a  diminution  by 
one-fourth  of  alkaline  salts.  While  the  alkalies  are  wanting  in  the  morbid 
deposit,  the  earthy  salts,  as  if  to  make  up  the  deficiency,  exist  in  larger 
quantity  than  in  health  (Med.  Chir.  Trans.^  vol.  i,  1867  ;  On  the  Pathology 
and  Treaiment  of  Albuminuria^  1868).] 

General  Characters  and  Anatomical  Description  of  Tissues  which  have 
indergone  Amyloid  Degeneration. — The  cut  surface  of  an  organ  so 
affected,  has  a  semi-transparent  appearance.     It  feels  like  a  piece 
of  Boft  wax,  or  of  wax  and  lard  combined  (Wilks).     It  cuts  into 
portions  of  the  most  regular  shape,  with  sharp  angles  and  smooth 
surfaces;  and  the  thinnest  possible  slices  may  be  removed  by  a 
sharp  knife  for  microscopical  examination,   without   any  special 
preparation.     The  tissue  is  abnormally  translucent.     Water  and 
alcohol,  acids  and  alkalies  do  not  produce  any  change  upon  the 
transformed  parts,  which  may  be  kept  for  a  length  of  time  without 
decomposition.     The  organs  aftected  are  increased   in  volume,  in 
solidity,  and  in  weight,  absolute  and  specific.     Anaemia  is  predomi- 
nant ;  but  the  color  of  blood  or  of  tissue,  shines  through  the  semi- 
transparent  morbid  substance. 

Amyloid  degeneration  is  generally  widely  diffused ;  so  much  so, 
that  a" constitutional  state  of  ill-health  seems  associated  with  its 
production ;  and  in  cases  preceded  bv  a  local  disease,  such  as  caries 
of  a  bone,  the  degeneration  may  be  found  in  the  adjacent  lymphatic 
glands  only  (Billroth).  This  is  the  earliest  appearance  of  the  de- 
generation yet  recognized. 

Tlie  sniall  vessels  of  the  tissue — the  more  minute  arteries  in  par- 
ticular— are,  as  a  rule,  the  first  structures  attacked.  The  coats  of 
the  arteries  become  thickened  and  granular,  and  at  last  pellucid, 
transparent,  and  hyaline.  Their  ealiure  is  reduced,  and  their  cut 
•HNtioii  renmins  luitulous. 

It  is  the  miudle  or  muscular  coat  of  the  vessels  which  first 
changes.  Each  fibre-cell  iKJComes  a  compact  hyaline,  pellucid,  trans- 
Iiarent  particle,  with  an  indistinct  outline,  and  all  the  tissue  involved 
'ieeonics  at  last  uniform,  clear,  and  transparent.     The  degenerate 

▼OL.    I.  9 
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Zlementi  of  TiMue  in  which  Lardaceons  degeneration  has  been  demon- 
•trmted. 

1.  Nervous  Sjrstem :  ligamentum  spinale  cochleae :  atrophied  parts 
of  brain  and  spinal  cord :  eelatinous  softening,  and  tumors. 

2.  Spleen :  cells  of  the  Malpighian  sacculi  and  pulp :  thickened 
walls  of  the  arteries  in  all  stages :  the  trabecule. 

3.  Liver:  the  hepatic  cells  and  intralobular  vessels  (hepatic  arte- 
ries): intercellular  tissue. 

4.  £idnejs:  Malpighian  tufts  and  afferent  vessels,  the  walls  of 
which  become  enormously  thickened :  areolar  tissue  in  the  vicinity 
of  the  papillary  ducts. 

5.  Muscular  tissue  of  the  heart,  and  the  uterus. 

6.  Bloodvessels  of  the  villi  and  mucous  membrane  of  the  alimen- 
tanr  canaL 

7.  Osseous  tissue. 

8.  Lymphatic  glands. 

9.  Besides  the  original  structures  of  the  body,  old  deposits  in 
serous  membranes,  having  lost  their  fibrous  character,  becoming 
dense,  more  vascular  and  semi-transparent,  undergo  this  metamor- 
phosis (Gairdner). 

10.  Tubercle  also  becomes  amyloid  (Gairdner). 

11.  The  cancerous  nodules  in  a  waxy  liver  also  become  amyloid 
(Oaibdner). 

12.  In  some  cases  of  inflammation  with  exudation  on  the  mucous 
m^nbrane  the  exudation  has  assumed  the  amyloid  degeneration 

(ViBCHOW). 

13.  The  fibrine  of  a  hsematocele  (Friedreich). 

The  extensive  ranee  of  organs  in  which  this  remarkable  degener- 
ation has  now  l)een  aemonstrated  clearly  shows  that  the  lesion  can- 
not be  regarded  as  merely  of  local  importance.  Its  occurrence  seems 
rather  to  point  to  some  general  pathological  state  of  which  the  de- 
generation is  the  expression.  In  the  first  instance  it  is  found  more 
particularly  affecting  the  functional  capillaries  of  the  most  impor- 
tant organs  of  the  body — e.g,^  the  kidney,  the  liver,  the  spleen,  the 
intestines,  as  well  as  the  minute  arteries  of  nutrition  of  those  organs, 
and  of  the  pia  mater,  bone,  and  lymphatic  glands.  The  results  of 
inch  a  degeneration  must  therefore  be  sooner  or  later  destructive, — 
(1.)  To  the  function  of  the  invaded  organ ;  (2.)  To  its  nutrition ; 
and  we  can  only  arrive  at  a  correct  pathology  of  this  degeneration 
by  a  close  observation  of  the  circumstances,  condition,  relations,  and 
symptoms  under  which  the  lesion  manifests  itself.  These  nmst  be 
studied  especially  in  relation  to  the  functional  or  physiological  anat- 
omy of  the  organs  implicated.  As  yet  the  lesion  has  been  recog- 
nized with  certainty  only  in  the  dead-house.  There  it  has  been 
found  associated  with  certain  diseased  states ;  and  all  the  cases  agree 
in  this  {)articular,  namely,  that  the  constitution  of  the  patient-s,  has 

■olution  be  poured  U|X)n  a  mucous  surface  or  on  the  section  of  an  organ,  a  uniform 
fellow  tinge  is  procured  ;  if  this  peculiar  de)x>sit  i8  prcisont,  it  becomes  conspicuous 
Vj  the  contrast  which  its  deep  brown  color  presents  to  the  unatTected  parts  (Di(;k- 
lirtoii).] 
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depoeited  in  the  smallest  arteries ;  the  force  of  the  circulation  being  less- 
ened by  distance,  and  broken  by  subdivision,  the  current  has  been  suffi- 
ciently retarded  to  allow  of  coagulation  or  deposition.  The  deposit  hap- 
pening in  the  arteries  and  not  in  the  veins,  may  be  accounted  for  by  the 
tact  that  venous  blood  is  less  rich  in  fibrine  than  arterial. 

Albnminuria,  especially  when  connected  with  nephritis,  is  the  next  most 
freqnent  circumstance  of  its  occurrence.  In  66  cases  4  were  apparently 
due  to  this  cause.  A  long  continuance  of  albuminous  urine  must  have  an 
tnaiogous  effect  to  that  of  chronic  suppuration.  The  albumen  appears  to 
carry  alkali  with  it;  albuminous  urine,  as  a  general  rule,  particularly  in 
k)ng-6tanding  cases,  is  wanting  in  acid.  In  the  6  remaining  cases  there 
was  no  evidence  of  any  morbid  discharge,  3  of  the  subjects  having  been 
drunkards.  Every  process  by  which  the  blood  is  so  altered  as  to  contain 
excesa  of  fibrine  with  deficiency  of  alkali  is  probably  not  yet  known  ;  other 
eonditions  unquestionably  exist,  which,  impairing  nutrition  and  altering 
the  composition  of  the  blood,  may  produce  the  effect  of  a  chronic  purulent 
discharge — ^the  depurative  deposit — without  the  medium  of  suppuration. 

Dr.  Dickinson's  observations  do  not  lead  to  the  belief  that  syphilis  has 
iny  direct  power  in  the  production  of  the  deposit ;  nor  is  there  any  evi- 
dence that  either  cancer  or  tubercle  are  direct  causes.] 

Aigaments  are  put  forward  by  Virchow  and  Frerichs  to  show 
that  the  lesion  may  be  due  to  a  deposit  from  the  blood ;  but  the 
wttght  of  evidence  seems,  on  the  whole,  to  point  to  a  peculiar  de- 
generation of  existing  tissue.  (1.)  In  cases  where  the  lesion  follows 
affections  of  the  bones,  the  lymphatic  glands  adjoining  the  diseased 
bones  are  implicated  before  the  Kidneys,  liver,  or  mucous  membrane 
of  the  intestines.  ^2.)  General  causes  of  ill-health  (cachexia),  point- 
ing^ to  inipoverishea  blood,  are  in  operation,  and  organs  situated  in 
different  part«  of  the  body  are  simultaneously  affected.  (3.)  The 
fibrine  of  the  blood  itself  nas  been  observed  to  undergo  the  deeen- 
eratioQ ;  for  Friedreich  found  a  substance  which  gave  the  amyloid 
reaction  with  iodine  in  the  old  fibrinous  layer  of  the  sac  of  a  haema- 
tocele. 

In  this  remarkable  degeneration  an  acquaintance  with  a  new  fact 
in  pathology  must  be  recognized — i.e.y  since  1854 — associating  itself 
with  grave  constitutional  disease,  and  distinguished  from  every  other 
morbid  condition  hitherto  known,  bv  the  physical,  chemical,  and 
physiological  characters  just  described. 

The  Clinical  History  of  amyloid  degeneration  is  remarkably  defi- 
cient. The  effect  of  the  degeneration  is  to  interfere  with  function 
of  organs  and  nutrition  of  parts ;  and  the  injurious  effects  are  the 
more  marked  as  the  lesion  extends  through  many  important  organs. 
For  example,  hepatic  cells  cease  to  take  part  in  the  formation  of 
sugar  or  the  secretion  of  bile.  Bloodvessels  lose  their  power  of 
transmitting  fluid  through  their  walls,  and  become  imixjrvious  as 
to  their  canals,  lleuce  tnose  who  suffer  from  amyloid  disease  have 
an  appearance  of  general  ill-healthy  denoted  by  paleness  of  the  surface, 
hv  symptoms  of  antemia,  hydnemia,  or  by  leukjemic  affections  of  the 
blooid  ;  and  the  more  so  as  the  constitution  is  enfeebled  by  such 
morbid  processes  as  ulceration  of  bones,  sj^philis,  tuberculosis,  or 
malaria.  The  sequence  in  which  the  different  organs  degenerate  is 
uncertain.     In  most  cases  of  caries  and  necrosis  the  kidneys  seem 
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posed.  It  has  been  observed  very  frec^uently  amongst  the  soldiers 
who  have  been  dissected  at  the  Mihtarv  Hospital  for  invalids, 
formerly  at  Fort  Pitt  and  now  at  Netley.  The  microscope  and  iodine 
test  can  alone  determine  its  absence ;  and  without  microscopic  ex- 
amination the  absence  of  the  degeneration  cannot  be  determined. 
For  a  detailed  account  of  "  amyloid  degeneration"  in  the  various 
ofjrans,  see  the  description  given  under  Local  Diseases. 

±tefore  stating  the  principles  which  dictate  the  treatment  of  the 
complex  morbid  processes  just  described,  and  of  individual  diseases 
in  particular,  it  behooves  the  student,  first,  to  make  a  separate  study 
of  the  varying  types  of  diseases^  their  prevailing  peculiarities^  and  the 
amsHtutional  tendency  to  change  of  type  which  they  assume  at  varjnng 
integrals  of  time ;  and,  second,  to  observe  and  learn  to  recognize  the 
various  modes  by  which  diseases  terminate  fatally. 


CHAPTER  IX. 

TYPES   OF   DISEASE   AND  THEIR   TENDENCY   TO   CHANGE. 

In  describing,  appreciating,  or  ascertaining  the  type  of  a  disease, 
our  attention  must  be  directed  to  a  variety  of  phenomena  and  con- 
ditions ;  and  the  type  of  the  disease  only  becomes  characteristic  and 
distinctive  when  some  one  or  other  of  those  conditions  becomes  pre- 
dominant, or  manifests  itself  more  decidedly  than  others.  The 
hereditary  or  natural  constitution  of  the  individual  may  be  regarded 
as  an  important  element  in  determining  the  type  of  the  disease. 
Town  life,  as  compared  with  country  life,  also  exercises  an  influence 
on  the  type  of  many  diseases ;  and  there  are  good  grounds  for  be- 
lieving that  the  town  life  and  artificial  habits  of  the  present  period 
are  more  prejudicial  to  the  strength  of  the  constitution  than  those 
which  prevailed  when  large  towns  were  but  rural  villages,  and  the 
inhabitants  more  simple  m  their  mode  of  life,  and  less  artificial  in 
their  habits. 

The  occupation  of  the  individual  in  many  instances  exercises  an 
influence  over  the  complex  processes  of  disease ;  and  there  cannot  be 
a  doubt  that  some  diseases  have  altos^ether  disappeared,  while  others 
have  been  so  much  modified  that  ttieir  resemblance  to  the  original 
form  or  type  can  with  difliculty  be  recognized. 

With  regard  to  Edinburgh  and  its  vicinity.  Professor  AV.  T. 
Gairdner  observes  that  the  manges  of  type  which  have  occurred  in 
epidemic  fever,  and  especially  in  typhus  fever,  during  the  ten  years 
previous  to  1862,  or  since  the  cessation  of  the  great  epidemic  of 
1S47-8,  are  not  less  remarkable  than  the  diminution  in  trie  amount 
of  this  class  of  cases.  The  relapsinq  fever ^  or  5?/r?or-Aa,  which  formed 
w)  large  a  part  of  the  epidemics  of  1843-4  and  1847-8,  has  for  the 
time  absolutely  disapj^eared.     Typhus  fever  has  become  less  fatal  to 
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social,  moral,  and  sanitary  condition  of  the  private  soldier.  Much  expen- 
ditare  has  been  incnrred  for  the  sake  of  enlarging  and  improving  barracks, 
and  in  carrying  out  various  recommendations  of  the  House  of  Commons 
with  respect  to  barracks  and  the  hospitals  connected  with  them.  I  am 
happy  to  say,"  continues  the  Eight  Hon.  gentleman,  ^^  that  these  efforts 
hare  not  been  unattended  with  important  results,  as  will  appear  from 
authentic  returns  of  the  mortality  in  the  service.  These  returns  have 
been  prepared  by  the  Director-General  of  the  Army  Medical  Department, 
and  I  believe  they  are  perfectly  authentic,  though  it  is  certainly  difficult 
to  believe  that  so  great  a  change  can  have  taken  place  in  so  limited  a 
period.  It  is  possible  that  the  greater  youth  of  some  portions  of  the  army 
may,  to  a  certain  extent,  affect  the  returns,  but  I  believe  the  difference  is 
mainly  to  be  explained  by  improvements  in  the  sanitary  conditions  under 
which  they  are  now  called  on  to  serve. 

**  Deaths  aicoko  thx  Troops  serving  in  the  United  Kingdom  annually 

PER  1000  OP  Men. 

From  ISaO  to  1886.      1859  to  1840. 

Generally  throuehout, 14       .  .        6 

Cavalry  of  the  Line, 16       ...        6 

Rojal  Artillery, 16       ...        7 

Foot  Guards, 21        ...        9 

From  1880  to  1846.  1859  to  1860. 

In&ntry  of  the  Line,        ....        ^        17        ...        8 

"Similar  Ksturns  for  the  Colonies  are  as  follows: 

From  1887  to  1854.      1859  to  1861. 

GibralUr, 22  ...  9 

MalU, 18  ....  14 

Ionian  Islands, 27  ...  9 

Bermuda, 86  ...  11 

Canada, 20  ...  10 

Jamaica, 128  ...  17 

Ceylon, 74  ...  27 

"I  have*  other  returns  from  other  colonies,"  continues  the  Right 
Honorable  gentleman,  ^^and  I  believe  that  these  returns  are  authentic; 
and  certainly  they  show  how  ver}'  considerable  a  diminution  has  taken 
place  in  the  mortality  of  the  army"  (Times^  March  4,  1862). 

The  late  Lord  Herbert  was  the  main  agent  in  accomplishing  this 
great  work,  which,  as  years  pass  on,  will  become  better  appreciated, 
more  widely  known,  and  more  energetically  followed  up. 

I^rofessor  W.  T.  Gairdner  has  happily  observed,  that  in  propor- 
tion as  we  are  getting  rid  of  the  severer  fonns  of  epidemic  disease 
(r.  g.y  fever,  dysentery,  scurvy,  influenza,  all  more  or  less  preventible), 
which  had  deteriorated  the  health  of  the  population  previously  to 
1848,  we  are  also  getting  rid  of  the  more  severe  and  unmanageable 
tvpes  of  acute  inflammation.  Inflammatory  diseases,  like  fevers,  he 
therefore  justly  considers  to  be  subject  to  epidemic  causes  of  increase 
and  diminution,  both  as  regards  frequency  and  severity ;  and  he 
believes  that  the  acute  inflammations  are  nearly  as  much  under  the 
influence  of  the  sanitary  reformer  as  the  more  obviously  epidemic 
fevers ;  and,  further,  that  some  even  of  the  chronic  organic  diseases 
have  already  yielded,  and  may  be  expected  still  further  to  yield,  to 
the  improved  habits,  the  better  clotning,  the  greater  abundance  of 
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have  been  considered  a  sufficient  tax  for  the  strength  of  a  man  of 
upwards  of  live-and-twenty.  Many  of  the  features,  also,  which 
characterize  the  patholoey  of  our  a^e  have  arisen  out  of  the  treat- 
ment of  infancy  and  childhood ;  and  much  of  the  deterioration  of 
the  race  at  large  may  be  shown  to  date  its  origin  from  childhood. 
Thus,  after  seventeen  years'  observation  in  chilaren's  disorders.  Dr. 
Pollitzer  writes  that  ancemia  and  chlorosis  occur  alone  or  associated 
with  ricketSy  hypertrovhy  of  the  lymphatic  glands^  and  of  the  spleen 
and  liver^  to  an  incredible  extent  even  from  the  first  month  of  life. 
In  the  Children's  Hospital  at  Vienna,  from  seventy  to  eighty  per 
cent,  he  found  to  be  thus  affected.  Wherever  the  nutrition  of  the 
child  had  been  imperfect,  the  constitutional  diseases  associated  with 
poverty  of  the  blood  became  widely  diffused.  The  stomach  and 
mtestinal  tract  first  suffer,  constituting  the  prevailing  morbid  con- 
dition of  childhood — ^materially  influencing  the  mortality  at  an 
early  ajge,  and  if  the  age  of  childhood  is  survived,  affecting  the 
future  health  of  youth  and  manhood,  and  doubtless  of  subsequent 
generations  {Med.-Chir.  Review^  Report  on  Medicine,  p.  261,  July 
1857). 

The  types  of  disease  are  also  evidently  modified  by  complication 
with  other  diseases,  now  more  widely  spread ;  and  tne  doctrine  of 
the  incompatibility  of  two  or  more  contagious  diseases  concurring 
in  the  same  subject,  has  been  clearly  proved  to  be  erroneous.  Dr. 
Murchison,  in  an  admirable  paper  on  this  subject  in  the  British 
and  Foreign  Medico-Chirurgical  Review^  for  July,  1859,  has  clearly 
shown  the  coexistence  of  variola  and  scarlatina;  also,  of  variola 
and  rubeola.  Dr.  F.  J.  Brown,  of  Rochester,  has  recorded  a  case 
of  variola  concurring  with  measles  and  2nirpura.  The  coexist- 
ence of  variola  and  roseola^  or  erysipelas^  of  variola  and  pertussis^ 
of  variola  and  varicella^  of  variola  and  vaccinia^  of  vaccinia  and  scarlet 
fever^  of  vaccinia  and  rubeola^  of  vaccinia  and  pertussis^  of  vac- 
cinia and  varicella^  of  rubeola  and  pertussis^  of  variola^  rubeola^  and 
pertussis,  of  sr^arlatina  and  ruJfcola — the  rotheln  of  the  Germans — of 
icnriatina  and  enteric  or  intestinal  fever,  of  typhus  and  enteric,  intes- 
timd  or  typhoid  fever,  have  all  been  more  or  less  clearly  shown. 
Virchow  relates  a  case  of  typhoid  fever,  combined  with  striking 
svmptoms  of  cholera,  occurring  at  Wiirzburg.  Typhus  fever  and 
the  marsh  fevers  have  been  observed  to  occur  together  (Pringle). 
Bilious  remittents  have  prevailed  with  small-pox  in  the  West  In- 
dies, forming,  as  an  old  writer  remarks,  "  the  most  infernal  combi- 
nation that  ever  affected  the  human  frame."  Yellow  fever  has 
been  associated  with  putrid  typhus ;  while  specific  yellow  fever  and 
marsh  fever,  with  phenomena  similar  in  many  respects  to  specific 
yellow  fever,  undoubtedly  occur  together. 

There  are  good  grounds  for  believing  that  as  we  approach  certain 
well-marked  geographical  regions  of  the  earth,  where  characteristic 
tyjies  of  disease  jirevail,  the  confines  of  these  disease-realms  are 
found  to  mingle  their  tyjxjs  of  disease  together,  so  that  the  diseases 
of  one  region  merge  into  and  participate  in  many  of  the  characters 
l>eculiar  to  the  other.  Cholera  has  extended  its  ravages  over  the 
earth,  and  is  now  a  disease  whose  germs  are  endemic  in  our  land ; 
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in  the  course  of  time,  and  from  causes  not  yet  known.  They  have 
in  fact  undergone  very  considerahle  change  since  the  early  part  of 
the  present  century  ;  and  it  is  on  this  account  that  inflammations 
of  tne  lungs  in  particular  are  treated  with  equal  success  at  present, 
with  a  much  smaller  loss  of  blood  than  they  used  to  demand" 
(Alison). 

Such  changes  in  the  types  of  disease  were  formerly  observed  and 
much  insisted  upon  by  Sydenham,  especially  in  the  progress  and  re- 
currence of  continued  fevers ;  and  it  is  now  a  fact  well  recognized, 
that  not  only  does  the  prevalent  mode  of  fatal  termination  during 
epidemic  diseases  vary,  but  so  also  do  the  types,  peculiarities,  and 
morbid  constitutional  tendencies  vary  in  these  diseases.  It  is  chiefly 
with  regard  to  the  locals  sporadu;^  or  intHnsic  diseases^  and  especially 
inflammations,  such  as  the  cephalic^  the  pidmonic^  or  the  enteric^  that 
any  doubt  exists  as  to  whether  or  not  they  vary  in  their  type.  Dis- 
tinct statements  as  to  this  fact,  however,  have  now  been  made  by 
many  accurate  observers,  whose  experience  is  of  the  utmost  value 
to  science.  Dr.  Alison  and  Dr.  Bennett  both  agree  as  to  the  fact, 
**  that  of  late  years,  and  apparently  also  in  difierent  parts  of  the 
world,  inflammation^  the  most  important  of  all  forms  of  local  diseases^ 
seldom  shows  itself  with  such  general  symptoms  as  demand  or 
would  justify,  in  the  opinion  of  the  practitioners  treating  them,  or 
indeed  could  bear,  the  large  bleeding  which  were  formerly  regarded 
as  the  appropriate  remedy,  and  which  accordingly  are  now  seldom 
practisecL  There  are  not  only  also  fewer  examples  of  violent  in- 
flammation of  the  lungs  to  be  met  with  but  the  usual  (highly  in- 
flammatory) type  of  fever  attending  such  inflammation  has  materi- 
ally changed,  as  occurring  in  the  present  day.  This  change  which 
has  taken  place  in  the  type  of  the  usual  pjienomena  characteristic 
of  inflammatory  fever,  cannot  be  explained  merely  by  the  circum- 
stance that  a  previously  enfeebled  or  diseased  state  of  the  system 
has  brought  it  about  in  the  individual.  The  inflammations  of  in- 
ternal parts,  such  as  pneumonia,  now  occur  often  without  fehrile  reac- 
tion^ and  neither  demanding  nor  bearing  full  bleedings,  as  described 
by  Cullen  and  other  authors.  It  is  consistent,  moreover,  with  the 
extensive  experience  of  Drs.  Alison,  Christison,  Watson,  and  many 
other  physicians  of  the  greatest  eminence  and  long  experience,  that 
the  inflammations  now  seldom  occur  with  such  severe  symptoms  of 
inflammatory  fever  as  have  been  described  at  page  111,  and  which 
were  the  rule  in  the  time  of  Cullen  and  of  Gregory.  The  constitu- 
tional sjonptoms  now  attending  such  inflammations  partake  more 
of  the  type  of  the  so»called  typhoid  state,  and  independent  of  any 
epidemic  influence  or  poison  having  acted  on  the  body. 

The  constitutional  s^nnptoms  for  niany  years  past  accompanying 

Eneumonia,  for  instance,  in  this  country,  have  been  of  the  following 
ind :  An  enfeebled  circulation  ;  softness  of  the  pulse,  and  easiness 
of  depression  by  depletion,  or  even  by  taking  the  erect  ix)sture ; 
tremors  and  feebleness  of  voluntary  muscular  motion  approaching 
to  subeultus ;  inditterence  to  surrounding  objects ;  sickness  and 
vomiting  in  some  cases,  with  dryness  of  tongue  and  lips  in  others ; 
complete  anorexia  or  depraved  appetite  ;  in  all,  the  symptoms  gen- 
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aiid  demand  a  different  treatment.  Moreover,  he  observes  that  it  is 
consistent  with  the  experience  of  the  veterinarians  that  the  change 
in  the  type  of  disease  has  been  observed  among  the  lower  animals  to 
the  same  extent  as  in  man. 

In  1782,  when  Dr.  Hamilton  published  his  memoirs  on  the  "  con- 
tagious catarrh^^^  or  influenza^  he  records  distinctly  his  belief  that 
"  our  constitutions  are  considerably  changed  within  the  last  century 
in  Great  Britain.  Diseases,"  he  remarks, "  in  their  nature  phlogistic 
{e.g.y  Tneades\  have  appeared  within  the  thirty  years  previous  to 
17o2  less  inflammatorv  than  they  formerlv  were,  and  accompanied 
with  a  considerable  aegree  of  putridity ;  and  bloodletting  in  the 
"  contagious  cafarrhy''  he  states  with  emphasis,  cannot  be  tolerated. 
There  seems,  therefore,  to  have  been  even  then  an  increasing  belief 
that  the  degeneracy  of  the  human  race,  as  a  whole,  is  in  some 
respects  advancing ;  and  there  seems  some  visible  evidence  of  this 
more  or  less  traceable  through  the  past  four  generations. 

Morel  especiallv  directs  attention  to  the  apparent  increase  in 
Europe  of  mental  alienation,  and  of  those  abnormal  states  of  ex- 
istence which  have  special  relations  with  the  occurrence  and  existence 
of  physical  and  moral  degeneracy  in  the  world ;  and  if  a  compara- 
tive increase  in  the  number  of  the  insane  cannot  yet  be  proven,  there 
would  seem  to  be  a  tendency  to  more  frequent  complications  among 
them  of  those  morbid  states  which  diminish  the  probabilitv  of  cure, 
such  as  aeneral  paralysis^  epilepsy^  and  a  marked  depression  of  all 
the  intellectual  and  physical  forces,  which  depression  is  consistent 
with  the  asthenic  phase  of  present  existence.  Hysteria  and  hypo- 
chondriasis^ formerly  almost  the  exclusive  appanage  of  the  rich,  tne 
indolent,  and  those  of  a  wasted  life,  are  known  to  attack  in  great 
proportions  the  working  and  the  agricultural  classes,  among  whom 
suicidal  tendencies  prevail. 

Dr.  Forbes  Winslow  writes,  with  regard  to  nervous  diseases,  that 
cases  of  disease  of  the  brain  and  nervous  system  are  now  not  only  of 
more  frequent  occurrence,  but  that  a  certain  unfavorable  type  of 
cerebral  disorder  develops  itself  in  the  present  age  at  a  much  earlier 
age  than  formerly.  Softening  of  the  brain,  for  instance,  often  man- 
itesta  itself  at  the  early  age  of  thirty  and  thirty-five.  The  brain  in 
the  present  day  is  overworked,  its  psychical  functions  are  unduly 
exercised,  strained,  and  taxed  in  the  great  effort  required  in  the 
severe  struggle  and  battle  of  life  to  obtain  intellectual  supremacy, 

Srofessionalemolument, and statuQ {Journal of  Psyckdog iced  medicine^ 
uly,  1857). 

^Iorel  again  shows  how  imbecility,  congenital  or  early  acquired 
idiocy,  ana  other  more*  or  less  complete  arrests  of  development  of 
the  body,  and  of  the  intellectual  faculties,  indicate  the  existence 
of  children  who  have  acquired  tlie  elements  of  their  degeneracy 
during  intra-uterine  life.  It  behooves,  then,  all  civilized  governments 
anxiously  to  inquire  into  and  to  consider  such  facts  as  show, — (1.) 
The  continued  increase  of  suicide;  (2.)  The, continued  increase  of 
crimes  against  order  and  law,  or  against  the  person  ;  (3.)  The  mon- 
strous precocity  of  young  criniinaiH ;  (4.)  The  abnormal  confornia- 
tions  ot  the  skull,  and  tendency  to  early  union  of  the  cranial  sutures. 
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rise  Burelj  and  progressively  to  the  degeneration  of  the  individual, 
are  mainly  demonstrable  by  the  introduction  of  the  following  states, 
namely :  persistent  loss  of  appetite,  indigestion,  nausea ;  occasional 
diarrhoea,  progressive  emaciation,  and  cachexia  ;  the  appearance  of 
pustular  eruptions ;  the  occurrence  of  eructations  associated  with 
oft'ensive  breath  ;  serious  disturbance  of  the  function  of  the  stomach, 
liver,  kidneys,  and  heart,  and  the  production  of  organic  lesions  in 
these  organs,  and  in  the  structures  of  the  bloodvessels,  followed  by 
fatal  9trou8  effusions^^  dropsy^  hemorrhages^  extravasations^  or  apoptex- 
ies.  Intercurrent  with  tnese  morbid  conditions,  at  variable  periods, 
and  otherwise  contingently,  "  fits  of  drunkenness,''  with  sexual  in- 
competency, different  forms  of  psychical  aberration,  delirium  tre- 
mens^ suicidal  melancholy,  and  such-like  morbid  phenomena  ensue. 
Finallv,  epileptiform  seizures,  general  paralysis,  drivelling  or  slaver- 
ing idiocy,  may  close  the  scene.  Those  who  become  thus  degenerate 
by  alcoholic  poison  are  arranged  by  Morel  into  two  classes,  namely, — 
PirMj  Individuals  who  arrive  at  length,  by  a  series  of  well-marked 
nervous  lesions — ^physical  and  intellectual — at  general  paralysis. 
Second^  Individuals  who,  although  profoundly  anected  as  regards 
enervation,  still  remain  stationary  at  a  certain  state,  leading  a  miser- 
able existence,  characterized  physically  by  a  special  condition  of  ill- 
health  (cachexia  and  marasmus),  and  morally  by  manifestation  of 
the  worst  tendencies,  and  of  the  lowest  animal  propensities.  The 
serious  dej^nerative  effects  thus  detailed  in  their  extreme  forms, 
resulting  from  the  poison  of  alcohol,  ultimately  influence  the  pro- 
creative  functions ;  first,  by  diminishing  the  vital  standard  of  the 
offspring ;  and  second,  by  annihilating  the  generative  power  alto- 
gether. When  such  results  are  coupled  with  the  moral  and  social 
abe^^tions  which  ensue  from  bad  example,  misery,  and  want,  in 
families  and  masses  of  men,  they  become  ample  sources  of  the  de- 
generacy and  degradation  of  the  population,  not  only  throughout 
the  existing  but  succeeding  generation ;  and  not  only  is  the  vice  of 
alcoholic  abuse  hereditarily  transmissible  (Morel,)  but  it  also  fre- 
quently leads  to  insanity  in  the  offspring  of  the  drunkard  (White- 
HBAD,  Adams)  ;  and  in  cases  where  the  tendency  to  alcoholic  excesses 
has  an  hereditary  origin,  the  cure  of  the  dipsomaniac  is  generally  im- 
(lossible.  Morel  gives  the  following  example,  in  which  a  well-marked 
succession  of  morbid  phenomena  became  developed  in  different  de- 
scendants of  a  family  throughout  four  generations.  The  great- 
grandfather of  the  family  was  a  dipsomaniac  ;  and  so  complete  was 
the  transmission  of  the  disease,  that  the  race  became  totally  extinct, 
under  the  well-marked  phenomena  of  alcoholic  j»oiHoning  and  de- 
TOieracy.  The  effects  entailed  were :  in  the  first  generation,  alco- 
holic excesses,  inmiorality,  depravity,  brutish  disposition ;  in  the 
second  generation,  hereditary  drunkenness,  attacks  of  mania,  gen- 
eral paralysis  ;  in  the  third  ffelieration,  sobriety  prevailed,  but  hyi^o- 
cbondriasis,  lyj)omania,  i)ei*Hi8tent  ideas  of  persecution,  and  homicidal 
tendencies  were  expressed ;  in  the  fourth  generation,  intelligence  was 
but  feeble,  mania  l>ecame  develojwd  at  sixteen  years  of  age,  stuj»idity 
running  on  to  idiocy,  and  to  a  condition  involving  extinction  of  the 
race.    Sir  James  Clark  also  made  the  observation,  more  than  twenty 
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terations  as  regards  not  only  its  physical^  but  also  what  has  been 
termed  its  "  Judical  Constitution^^  Fevers  are  known  to  change 
their  types  ;  epidemics  to  assume  new  tendencies  ;  and  inflammations 
and  loccu  lesions  to  affect  in  no  constant  manner  the  constitution  of 
individuals  at  the  same  period,  or  at  different  times  and  in  different 
countries.  This  view  of  the  subject  may  be  summed  up  in  the  elo- 
quent language  of  Dr.  Watson,  when  he  writes, — "  I  am  firmly  per- 
suaded, by  my  own  observation,  and  by  the  records  of  meaicme, 
that  there  are  waves  of  time  through  which  the  sthenic  and  the 
asthenic  characters  of  disease  prevail  m  succession,  and  that  we  are 
at  present  living  in  one  of  its  adynamic  phases"  {Edinburgh  Monthly 
Journal^  June,  1857).  It  must  be  admitted,  however,  that  much  of 
what  is  written  and  here  quoted  regarding  changes  of  type  is  based 
on  the  uncertain  impressions  of  individual  men,  sometimes  handed 
down  by  tradition,  rather  than  based  on  the  results  of  a  deliberate 
deductive  inquiry  from  statistics  applied  to  the  question  by  men 
aCTeed  as  to  the  meaning  of  terms.  On  the  other  hand*,  I  think  Dr. 
Markham,  in  his  very  aole  Gulstonian  Lectures  on  "  The  Uses  of 
Bloodletting  in  Disease,"  puts  the  evidence  regarding  change  of 
type  in  disease  on  much  too  narrow  a  basis — not  to  say  an  erroneous 
one — when  he  holds  that  it  is  merely  an  excuse  put  forward  for  a 
change  of  practice  in  inflammations,  and  that  the  only  argument  in 
&vor  of  such  a  theory  rests  upon  the  assumed  conclusion  that  vene- 
section produces  different  effects  now  from  what  it  formerly  did. 

A  somewhat  similar  view  of  this  important  subject  has  been  ably 
advocate  by  Dr.  J.  H.  Bennett,  of  Edinburgh.  He  contends  that 
inflammation  is  the  same  now  as  it  has  ever  been — that  the  analogy 
soneht  to  be  established  between  it  and  the  varying  types  of  fevers 
is  rallacious — that  we  cannot  place  reliance  on  tne  recorded  ex- 
perience of  the  past — and  that  our  recent  changes  in  therapeutics 
are  solely  due  to  an  advanced  knowledge  of  diagnosis  and  patnology 
{Principles  and  Practice  of  Medicine^  p.  267). 

The  local  phenomena  of  inflammation  are  undoubtedly  constant ; 
but  the  question  of  change  of  type  has  reference  to  the  constitution  of 
the  individual,  and  to  the  constitutional  modes  by  which  the  inflam- 
matory state  is  expressed  in  a  given  number  of  persons.  Much  of  the 
argument  of  Drs.  Markham  and  Bennett  appears  to  me  to  be  beside 
the  question  ;  and  there  are  certainly  good  grounds  for  believing  that 
elements  of  constitutional  degeneration  exist  in  such  abundance,  es- 
pecially in  the  communities  of  large  towns,  that  Dr.  Watson  has,  I 
think,  happily  expressed  the  consequence  of  such  deterioration  in  the 
sentence  quoted  from  his  writings  on  the  subject. 
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appear  to  lope,  with  little  anxiety,  the  consciousness  of  light  and  of 
ourselves."  At  such  a  time,  the  vivid  impressions  of  a  life  well- 
spent,  must  constitute  that  euthanasia — that  happy  death — to  be 
deeirc^L  by  all. 

The  untoward  lesions  or  derangements  of  vital  organs,  which 
occur  during  the  progress  of  disease,  terminate  the  life  of  man  bv 
various  mooes  of  dying.  While  it  is  ordained  that  eventually  all 
must  die,  yet  it  isjpossible  sometimes  to  avert,  for  a  time,  the  ten- 
dency to  death.  To  know  by  what  agents  this  may  be  properly 
accomplished,  it  is  necessary  to  know  the  modes  in  which  death 
may  approach  in  disease.  Dr.  Watson  has  happily  observed  that 
life  rests  upon  a  tripod,  whose  three  vital  supports  are,  the  hearty 
the  brain,  and  the  lungs,.  Through  the  impaired  functions  of  some 
one  or  more  of  these  organs,  the  tendency  to  death  is  expressed. 
The  mode  of  dying  may  begin  at  the  head,  the  hearty  or  the  lungs 
(Bichat).  But  inasmuch  as  the  functions  of  these  organs  are  nm- 
toally  dependent  upon  each  other,  so  impairment  of  function  in 
any  one  of  them  may  ultimately  lead  to  death,  while  the  mode  of 
dymg  is  expressed  cniefly  through  the  functions  of  another.  The 
mode  of  dying  in  disease  is  usually  a  complex  one,  for  many  parts 
thus  mutually  dependent  on  each  other,  are  more  or  less  immediately 
involved.  Therefore  it  is  of  the  greatest  practical  importance  to 
observe  how  and  when  the  different  functions  begin  to  languish, 
and  how  they  may  be  best  sustained  in  their  exertions  to  maintain 
life. 

When  a  person  loses  blood  to  such  an  extent  that  he  faints,  as 
from  a  wound,  or  by  hemorrhage  occurring  in  disease,  and  if  the 
flow  of  blood  is  not  arrested,  the  state  of  faint  or  syncope  continues, 
is  not  recovered  from,  and  the  heart's  action  ceases ;  not  because 
it  is  unable  to  contract,  but  because  its  natural  stimulus,  the  blood, 
is  withdrawn  from  it,  or  does  not  arrive  in  sufficient  quantity  to  be 
of  use.  This  is  called  death  by  anmmia.  In  such  cases,  if  blood 
can  be  tiraeously  supplied  to  the  heart  (as  by  the  operation  of 
transfusion  from  a  healthy  person  into  the  patient  who  is  losing 
blood),  the  suspended  function  of  the  heart  may  be  restored,  and  a 
supply  of  blood,  sufficient  to  maintain  life  for  a  time,  may  be  thus 
obtained. 

The  symptoms  of  approaching  death  by  this  mode  of  dying  are, 

Saleuess  of  the  counfeuance  and  lips,  cold  sweats,  dimness  of  vision, 
ilated  pupils,  vertigo,  a  slow,  weak,  irregular  pulse,  and  speedy 
insensibility.  If  the  hemorrhage  has  been  sudden,  in  large  quan- 
tity, as  from  the  uterus  in  "  flooding,"  there  may  be  nausea,  or 
even  vomiting,  restlessness,  tossing  of  the  limbs,  irregular  sighing 
breathing  (anxietas),  delirium,  and  one  or  two  convulsions  before 
death  ensues. 

But  another  mode  of  death  may  be  more  immediately  connected 
with  the  heart  itself,  and  be  independent  of  the  supply  of  blood. 
In  other  words,  the  stimulus  from  blood  may  be  sufficient,  but  the 
contractile  power  of  the  organ  may  fail.  Such  a  mode  of  death  is 
by  asthenia.  Many  poisons  act  in  this  way,  and  many  diseases 
which  are  due  to  moroid  poisons  in  the  blood  tend  to  prove  fatal 
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reflpiration  be  timeously  resorted  to,  and  persevered  in.  This  pro- 
longed action  of  the  heart  circulates  blood,  which  is  dark,  venous, 
and  not  arterialized,  and  accordingly  the  face,  at  first  flushed,  be- 
comes turgid,  and  then  assumes  a  Rvid  and  purple  hue ;  the  veins 
of  the  head  and  neck  swell,  and  the  eyeballs  protrude  from  their 
sockets.  At  length  the  heart  ceases  to  beat,  and  life  is  extinct 
(Watson). 

Death  by  coma  occurs  when  there  is  a  loss  of  consciousness  first, 
with  the  appearance  of  profound  sleep,  from  which  the  patient  may 
be  partially  roused.  The  symptoms  of  approaching  death  by  this 
mode  of  dying  consist  in  a  gradual  blunting  of  sensibility  to  out- 
ward impressions,  slowness  of  respiration,  the  inspiratory  eftbrt 
being  often  delayed,  and  then  pertormed  with  a  sudden  noise  and 
jerkmg  inspiratory  efl:brt,  technically  known  as  stertorous  breathing. 
All  voluntary  attention  to  the  act  of  breathing  is  lost,  but  the  in- 
fluence of  a  reflex  stimulus  to  its  performance  continues.  At  length 
this  function  fails  also.  The  chest  ceases  to  expand,  the  blood  is  no 
longer  aerated,  and  thenceforward  precisely  the  same  changes  occur 
as  m  death  by  apnoea. 

Such  are  the  several  modes  by  which  death  tends  to  approach ; 
and  **  to  obviate  the  tendency  to  death"  is  a  doctrine  which  was  often 
and  strenuously  inculcated  by  Cullen.  After  him,  no  less  earnestly 
has  it  been  impressed  on  many  by  my  respected  teacher,  the  late 
Profetssor  Alison,  whose  interesting  Lectures  on  fevers  and  inflam- 
maticn  furnished  numerous  ilhistrations.  To  his  Outlines  of  Pa- 
ikdogy  and  Practice  of  Medicine^  and  to  the  first  volume  of  Dr.  Wat- 
scm's  Lectures  on  the  I^nciples  and  Practice  of  Physic^  the  student 
]b  referred  who  would  seek  further  information — sources  whence 
the  preceding  observations  have  been  mainly  compiled  relative  to 
the  modes  by  which  death  may  approach : 

"  Many  are  the  ways  that  lead 
To  his  grim  cave,  all  dismal ;  yet  to  sense 
More  terrible  at  the  entrance  than  within.'^ 

**  It  18  as  natural  to  die  as  to  be  born ;'' 

and  thus,  in 

**  Passing  thro'  Nature  to  Eternity, 
The  sense  of  death  is  most  in  apprehension." 


CHAPTER   XI, 

PRINCIPLES    WHICH   DICTATE   THE   TREATMENT   OF   THE   COMPLEX 

MORBID   PROCESSES. 

I.  As  regards  Fevers  or  the  Febrile  State. 

To  avert  the  tendency  to  death  in  the  febrile  state,  it  is  necessary 
to  observe  how  fevers  naturally  terminate  favorably.  Four  modes 
are  enumerated  by  Dr.  Parkes,  namely : 
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The  system  ought  to  be  supplied  i;^dth  an  abundance  of  alkaline 
salts,  if  the  urinary  excretions  are  not  eliminated.  Chloride  of 
sodium^  the  alkaline  salts  of  soda  and  of  potash^  tend  to  aid  the  forma- 
tion of  urea  and  its  elimination.  Purgatives  generally,  and  especi- 
ally salines — i,  e.,  salts  of  the  alkaline  and  earthy  metals — tend  to 
insure  a  proper  excretion,  probably  by  removing  from  the  blood 
some  of  tne  abnormal  products  formed  in  fever,  and  ffreat  relief 
may  follow  their  moderate  use.  Where  urea  is  ijetainea  they  pro- 
mote its  elimination,  because  it  is  known  that  urea  sometimes  passes 
off  by  the  mucous  membrane  of  the  intestines.  But  in  some  fevers, 
as  in  typhus,  purgatives  must  be  very  cautiously  and  sparingly 
given,  and  always  m  mild  doses.  So  also  elimination  by  the  skin, 
to  the  extent  of  diaphoresis^  is  to  be  dreaded  in  typhus  fever.  (See 
"  Treatment  of  Typhus  Fever.") 

The  most  important  indication,  however,  in  the  management  of 
the  febrile  state  is  to  find  some  substance  which,  being  "restorative" 
in  its  action  (Headland),  will  so  act  upon  the  blood,  and  thus  restore 
the  exhausted  energies  of  the  nervous  centres.  Food,  mild  stinm- 
lants,  and  quinine  are  all  more  or  less  employed ;  and  quinine  especi- 
ally may  be  employed  with  benefit.  Infusion  of  coftee  as  a  medicine 
has  been  given  by  Dr.  Parkes,  with  the  beneficial  eftect  of  relieving 
headache.  Bocker  and  Lehmann  have  shown  that  the  use  of  coftee, 
in  health,  delays  the  metamorphoses  of  tissue,  and  excites  the  ner- 
vous system.  The  special  treatment  of  the  febrile  state  depends  on 
the  diseases  of  which  it  forms  a  part,  and  by  which  it  is  more  or 
less  modified — forming  a  special  topic  for  consideration  in  the  part 
which  treats  of  special  diseases.  But  it  is  above  all  necessary  to 
guard  against  the  habit  of  trying  always  to  be  doing  something.  As 
a  routine  system,  nothing  can  be  laid  down  as  a  rule,  either  in  the 
direction  of  depletion,  or  of  evacuant^,  or  of  stimulation.  The 
febrile  state  is  in  many  diseases  part  of  the  essence  of  the  morbid 
8tate,  which  cannot  be  cut  short  nor  materially  subdued  by  reme- 
dies. There  is  no  specific  remedy  for  the  cure  of  any  fever ;  and  in 
the  present  state  of  our  knowledge  regarding  specific  febrile  diseases, 
there  can  be  no  sj>ecific  remedv  for  their  cure. 

Every  disease  where  fever  is  present,  and  every  case  of  specific 
febrile  disease,  must  be  studied,  so  that  its  management  or  treat- 
ment may  be  regulated  on  the  merits  of  the  individual  case ;  and 
must  be  regulated  by  the  state  of  each  particular  function  as  deter- 
mined by  clinical  investigation  daily. 

n.  As  regards  Inflammation. 

It  is  necessary  clearly  to  understand  and  to  bear  in  mind  that,  in 
the  first  instance,  it  is  not  the  lesion  which  may  attend  the  inflam- 
matory process  as  a  result,  which  is  to  be  attended  to ;  but  it  is  the 
diseased  a4tion  tending  to  the  lesion  which  it  is  the  object  of  the  pliy- 
sician  to  overcome,  to  subdue,  and  turn  aside  ;  and  that  the  occur- 
rence of  any  lesion  is,  if  possible,  to  be  prevented.  It  is  to  the 
strictly  vital  action — the  excitement  of  tissue — which  tends  to  the  or- 
ganic lesion,  that  remedies  must  be  applied,  in  order  to  avert  the 
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patient  whom  his  master  and  teacher  may  wish  to  relieve.  He  may 
see  the  apoplectic  sufferer  roused  to  consciousness  while  the  blood 
yet  flows  from  the  vein ;  and  he  may  observe,  also,  that  the  stounding 
pains  of  the  head  in  cephalic  inflammations  are  immediately  relieved, 
that  the  impatience  of  light  and  sound,  the  frequent,  sharp,  inter- 
mittent pulse,  with  vomiting  or  nausea  on  assuming  the  erect  pos- 
ture, the  tendency  to  squint, — in  short,  all  the  urgent  symptoms  of 
incipient  encephalitis,  at  once,  or  one  by  one,  di8app>ear  as  the  blood 
continues  to  ffow.  He  may  also  notice  in  thoracic  inflammation  that 
the  pain,  the  dyspnoea,  the  tightness  of  the  chest,  all  disappear.  Dr. 
Alison,  as  segaros  pleurisy,  and  Dr.  Watson,  as  regards  inflamma- 
tion of  the  bowels,  bear  personal  testimony  to  the  good  effects  of 
bloodletting.  They  experienced  its  sanative  influence  in  their  own 
persons,  and  the  practice  undoubtedly  saved  their  valuable  lives 
from  these  respective  diseases.  Testimony  from  such  personal  ex- 
perience has  also  been  borne  by  the  late  Dr.  Gregory,  of  Edinburgh, 
and  before  him  by  the  celebrated  Dr.  Radcliffe  ;  and  so  also  is  the 
testimony  of  many  who,  having  experienced  the  benefit  of  the 
remedy  once,  imagme  that,  when  again  attacked  with  inflammation, 
they  may  be  again  relieved  by  its  use.  Of  any  one  of  these  illustri- 
ous examples  from  personal  experience  it  might  be  said,  as  Dr. 
Gregory  said  of  Dr.  Radcliffe,  that  "  he  was  at  least  no  fool ;  and 
we  may  depend  upon  it  he  would  not  have  allowed  a  hundred  ounces 
of  blood  to  be  taken  from  him  in  one  day  without  good  reason  for 
W'  {Edin.  Med.  Journal,  March,  1857). 

"  Although  much  has  been  done,"  writes  Dr.  Alison,  "  particularly  by 
the  French  pathologists,  to  enable  us  to  judge  of  the  texture  within  the 
chest  which  is  the  subject  of  inflammation,  and  although  this  is  a  matter 
of  real  importance,  because  we  know  that  the  history  of  the  changes  to 
be  expected  from  inflammation  in  the  bronchiae,  substance  of  the  lungs, 
and  pleura,  is  materially  different,  and  of  course  the  diagnosis  of  these 
gives  us  great  advantage  in  stud^-ing  the  progress  of  any  individual 
case, — ^yet  as  to  the  specific  questions  of  bloodletting  or  not,  the  quan- 
tity, or  the  repetition  of  the  bloodletting,  our  predecessors  were  very 
nearly  as  well  informed  as  we  are.  It  is  an  important  practical  error,^' 
he  also  continues,  "  to  fix  the  attention,  particularly  of  students  of  the 
profession,  too  much  on  those  characters  of  disease  which  are  drawn  from 
changes  of  structure  already  affected,  and  to  trust  too  exclusively  to  these 
as  the  diagnostics  of  different  diseases  ;  because,  in  many  instances,  these 
characters  are  not  clearly  perceptible  until  the  latest  and  least  remediable 
stage  of  diseases.  The  very  object  of  the  most  important  practice,  more- 
over, in  many  cases,  V«  to  prevent  the  occurrence  of  the  changes  on  which 
the9€  lesions  depend.  After  these  lesions  are  once  established,  the  cases 
are  very  often  hopeless,  or  admit  only  of  palliative  treatment.  In  those 
diseases  in  which  most  can  be  done  by  art,  our  practice  must  always  be 
gaided  in  part  by  conjecture,  because,  if  we  wait  for  certainty,  we  very 
often  wait  until  the  time  for. successful  practice  is  past;  and  therefore, 
although  an  accurate  knowledge  of  the  whole  history  of  each  disease  is 
essential  to  its  proper  treatment,  yet,  in  a  practical  view,  the  most  impor- 
tant part  of  its  history  is  the  amiemblatje  and  succa^sion  of  aymptoms,  by 
which  its  nature,  at  least,  if  not  its  precise  seat,  may  often  be  known,  he- 
fort  any  decided  lesion  of  structure  has  occurred.     Accordingly,  when 
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seeing  that  it  is  the  diseased  action  which  tends  towards  the  lesion — 
namelj,  effusion  or  growth  of  new  material — which  the  physician 
desires  to  control  by  this  remedy. 

5.  When  the  symptoms  of  inflammatory  fever  are  little  compli- 
cated and  seen  early,  in  persons  previously  healthy,  the  more  vio- 
lent the  symptoms  are,  the  more  intense  and  rapid  the  constitu- 
tional reaction,  if  it  does  not  indicate  exhaustion ;  and  the  more 
decided  the  change  on  the  function  of  the  part  affected,  the  more 
confidently  we  may  depend  on  the  effect  of  full  bloodletting  in  re- 
lieving  them. 

6.  When  the  symptoms  of  inflammatory  fever  have  been  uncer- 
tain and  insidious  m  the  beginning,  so  that  the  early  stage  has 
passed  over  unchecked,  or  modified  by  previously  existing  cori&ti- 
tQti(Hial  disease,  or  complicated  with  organic  local  disease,  or  when 
they  denote  debility,  exhaustion,  or  tne  so-called  typhoid  state, 
they  generally  prove  improper  cases  for  bloodletting,  even  when 
seen  within  the  first  few  days. 

7.  Gtenerally ,  it  may  be  stated,  that  when  the  fever  is  hi^h  (above 
104°  Fahr.),  when  we  may  be  sure  that  over  a  part  of  the  inflamed 
organ  there  is  congestion,  stagnation  of  blood,  distension  of  vessels, 
commencing  extravasation,  and  change  of  the  constitution  of  the 
blood — ^but  these  latter  changes  still  partial  and  not  far  advanced — 
the  power  of  bloodletting  to  control  the  disease  has  been  clearly 
estaolished. 

8.  The  nature  of  the  membrane  or  organ  affected  must  always  be 
considered  in  estimating  the  propriety  of  bleeding.  If  a  serous 
membrane,  for  instance,  be  actually  inflamed,  the  patient,  for  the 
most  part,  bears  bleeding  well,  and  is  usually  greatly  relieved  by  it. 
With  respect  to  organs,  it  is  found  that  inflammation  of  the  brain 
is  less  influenced  by  bleeding  than  inflammation  of  the  liver,  and  in- 
flammation of  the  liver  than  inflammation  of  the  lungs.  The  gist 
of  the  evidence  brought  forward  in  Dr.  Markham's  very  able  and 
interesting  Gulstonian  Lectures  establishes  the  special  efficacy  of 
venesection  in  those  inflammations  which  are  accompanied  with  ob- 
structions of  the  cardiac  and  pulmonary  functions,  but  do  not  prove  it 
to  be  useless  nor  injurious  in  the  cure  of  acute  inflammations  gener- 
allv,  if  its  remedial  functions  are  properly  used,  and  the  advantage 
mned  l>e  duly  followed  up  by  appropriate  remedies,  such  as  are  to 
be  presently  noticed.  The  symptoms  which  demand  a  full  bloodlet- 
ting in  pneumonia  are  also  those  which  indicate  the  greatest  dan- 
ger— namely,  violent  pyrexia,  usually  be^nning  suddenly,  with  full, 
strong,  hard,  and  quick  pulse — urgent  at/.'^fwa^a^  even  orthopncea — 
swelling  and  flushing  of  the  face,  frequency  and  violence  of  cough, 
with  scanty  or  truly  pneumonic  expectoration,  aggravating  the  pain 
which  extends  through  the  chest, — when  such  symptoms  are  seen 
within  three  days  of  their  commenceinent,  esjKJcially  in  those  of 
pr>bust  and  full  habit  in  the  prime  of  life,  bloodletting  is  the  remedy 
to  be  used, — everything  else  is  trifli)}fj,  and  it  is  not  safe  to  disiKjnse 
with  it.  The  nearer  a  case  answers  this  description,  the  more  sure 
we  may  be  that  the  eftect  of  bloodletting  will  be  satisfactory,  and  its 
repetition,  if  the  symptoms  shall  recur,  will  be  well  borne  (Alison). 
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11.  The  proportion  of  the  serum  to  the  clot,  and  also  its  occa- 
sionally altered  characters,  are  arguments  for  or  against  bleeding. 
When  the  quantity  of  serum  is  unusually  large,  unless  the  clot  be 
very  firm,  bleeding  ought  not  to  be  repeated.  Also,  when  the  prop- 
erties of  the  serum  are  so  altered  that  it  coagulates  and  forms  one 
mass  with  the  clot,  bleeding  is  constantly  prejudicial;  and,  lastly, 
it  has  been  observed  that  when  the  serum,  which  has  little  or  no 
affinity  for  the  red  globules  in  health,  readily  dissolves  them,  it  is 
an  unerrinff  sien  that  further  bleeding  should  be  avoided.  In  some 
of  the  febnle  diseases  the  fibrine  never  augments,  remains  often  in 
normal  quantity,  and  is  also  often  diminished.  In  the  acute  in- 
flammatory fever,  on  the  contrary,  there  is  a  constant  auepiientation 
of  this  principle,  compared  with  the  red  globules,  as  observed  by 
Andral.  It  is  this  excess  of  fibrine  which  gives  firmness  to  the  clot, 
and  is  tjie  cause  of  its  being  "buffed  "  ana  "cupjied."  The  imme- 
diate effect  of  bleeding,  according  to  the  same  high  authority,  is  to 
reduce  the  red  globules,  but  not  so  with  the  fibrine ;  for  a  reduction 
of  the  fibrine  does  not  take  place  till  after  a  certain  time.  Such  is 
the  state  of  the  blood  in  the  sthenic  inflammatory  states.  There 
are  many  reasons,  however,  for  not  esteeming  the  buffed  and  cupped 
state  of  the  blood,  denoting  an  excess  of  fibrine,  as  a  sufficient  war- 
ranty for  bleedinff ;  for  these  conditions  are  often  presonft  in  erysipe- 
las, phthisis,  or  tne  early  stages  of  typhus  fever;  and  in  either  of 
these  cases  the  loss  of  a  moderate  quantity  of  blood  might  hurry 
the  patient  to  his  tomb.  Again,  in  acute  rheumatism  the  blood  is 
not  only  buffed  and  cupped,  but  contains  a  maximum  quantity  of 
fibrine;  yet  the  best  practitioners  seldom  think  it  necessary  to  take 
blood,  considering  that  mode  of  treatment  as  neither  affording  pres- 
ent relief  nor  shortening  the  course  of  the  disease.  The  fact,  tnen, 
of  the  blood  being  buffed  and  cupped  does  not  in  all  cases  warrant 
venesection.  It  is  also  well  known  that  the  sthenic  or  buffed  char- 
acters of  the  blood  are  often  greatly  modified  bv  the  manner  in 
which  the  blood  is  drawn ;  thus,  if  an  individual  be  bled  in  both 
arms,  and  the  blood  allowed  to  flow  with  difterent  velocities — that 
is,  in  a  full  stream  from  one  and  slowly  from  the  other — the  blood 
drawn  is  identically  the  same ;  yet  a  thick  butt*  will  be  wanting  in 
the  latter  and  be  present  in  the  former.  And  if  the  apertures  be 
of  different  sizes,  the  same  ditterences  will  result ;  the  blood  from 
the  larger  orifice  will  be  butted,  while  no  such  ettect  is  seen  in  the 
blood  drawn  from  the  smaller  one.  Again,  the  form  of  the  vessel 
which  receives  the  blood,  as  to  whether  it  be  flat  or  conical,  and 
alsio  its  temperature,  or  whether  the  blood  be  received  into  one  that 
is  cold  or  warm,  will  also  affect  the  phenomena  of  its  coag\ilation. 

There  are  many  circumstances,  therefore,  which  prevent  the  blood 
from  being  an  unerring  guide  for  bleeding  in  cases  of  inflammation; 
but  the  asseinHage  and  stfrression  of  sjpn ptoms  must  decide  as  to  the 
propriety  of  bloodletting  in  doubtful  cases. 

12.  An  improvement  in  the  character  of  the  secretion  or  ex(Te- 
tion  from  the  inflamed  part  contraindicates  the  rcf)etition  of  blood- 
letting ;  for  instance,  in  pneumonia,  if  the  oharartcr  of  the  expectora- 
tion, from  being  scanty,  tenacious,  and  tinged  with  blood,  becomes 
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tent  of  one-sixth  or  more ;  the  fibrine  is  diminished  by  one-third  of 
its  amount ;  the  albumen  by  one-seventh;  and,  at  the  same  time,  it 
may  become  loaded  with  a  fetid  matter,  the  product  of  decomposi- 
tion (Wright).  "  Thus  it  is  an  a^ent  of  terrible  activity,  and  we 
may  well  be  cautious  how  we  handle  it"  (Headland).    Its  sanative 

E)wer  is  believed  to  consist  in  controlling  or  preventing  the  coagu- 
tion  of  lymph  ;  and  for  this  purpose  it  is  used  as  an  auxiliary  to 
bloodletting.  It  is  only  useful  in  the  sthenic  forms  of  inflammatory 
action.  It  is  decidedly  hurtful  in  cases  of  erysipelas  disposed  to 
gangt^ne,  in  scrofulous  states  of  the  system,  in  debility,  and  in  cases 
where  the  nervous  system  is  in  an  irritable  condition,  and  the  con- 
dition of  the  patient  tending  to  the  so-called  typhoid  state.  The 
specific  influence  of  mercury  is  recognized  by  the  tenderness  of  the 
gums  which  it  induces,  by  the  increase  in  the  quantity  of  saliva, 
and  by  the  peculiar  mercurial  fetor  of  the  breath.  This  is  the  ut- 
most action  which  should  ever  be  induced.  Calomel  alone,  or  calo- 
mel combined  with  opium  (a  quarter  of  a  grain  of  the  latter  with 
two  grains  of  the  former ;  or  a  third  of  a  grain  of  opium  with  three 
or  four  grains  of  calomel),  every  three,  four,  or  six  hours,  is  the 
best  form  of  administration  where  its  influence  is  rapidly  required. 
But  this  form  of  combining  mercury  with  opium  should  not  be 
persevered  in  too  long,  otherwise  copious  salivation  may  be  induced, 
which,  of  all  things,  ought  to  be  avoided. 

Mercury  thus  employed  tends  to  prevent  effusion  and  favor  ab- 
sorption of  effused  products.  It  is  advantageously  employed  in 
membranous  inflammations,  and  such  as  go  on  slowly. 

Antimony  is  antiphlo^stic,  by  tending  to  increase  all  the  secre- 
tions ;  but  particularly  those  from  the  skin  and  lungs.  It  is  espe- 
cially useful  in  those  sthenic  inflammations  which  are  rapid,  and  in 
which  a  sudden  and  powerful  action  is  desired  ;  ^nd  also  where  the 
direct  sanative  influence  of  bloodletting  is  to  be  maintained.  It  is 
thus  indispensable  in  croup^  extremely  efficacious  in  sthenic  pneu- 
monia^ and  highly  useful  in  bronchitis.  As  an  agent  to  keep  up  the 
sanative  influence  obtained  by  bloodletting,  the  action  of  antimony 
is  invaluable  ;  for  when  bloodletting  has  weakened  the  force  of  the 
heart  by  diminishing  the  pressure  on  the  vessels,  then  antimony 
maintains  this  diminished  pressure  in  proportion  as  it  weakens  the 
force  of  the  heart.  A  perseverance  in  its  use  produces  a  watery 
condition  of  the  blood,  diminishing  especially  the  amount  of  fibrine. 
The  production  of  nausea  is  an  indication  that  it  has  taken  suffi- 
cient effect. 

Alkalies  dissolve  the  fibrine  of  the  blood  and  retard  its  formation  ; 
and  the  ingredients  of  the  urine  produced  out  of  the  destruction 
of  the  albuminous  compounds  of  the  body,  are  increased  largely  in 
amount  by  the  administration  of  alkalies.  They  generally  pass  out 
of  the  body  as  salts,  having  combined  with  acids  in  the  system, 
and  tending  to  leave  behind  them  an  excess  of  alkali  in  the  blood. 

All  treatment  ought  to  be  judiciously  regulated  by  the  knowl- 
edge of  the  tendency  of  the  disease  to  a  spontaneous  favorable  ter- 
mination— the  acciaental  symptoms  of  urgency  requiring  treatment 
and  control  in  many  cases,  ratiier  than  the  disease  itself. 

TOL.   I.  11 
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work  On  Acute  Diseases  was  published,  the  idea  was  taken  up  and 
acted  upon  by  Franciscus  Boissier  de  Sauvages,  a  distinguished 
physician  and  eminent  professor  of  medicine  at  Montpellier.  He 
attempted  to  arrange  diseases,  as  botanists  have  done  plants,  into 
classes,  orders,  and  genera.  He  endeavored  to  lay  down  the  char- 
acteristic phenomena  of  each,  and  to  enumerate  their  principal  vari- 
eties. The  outlines  of  his  nosological  system  were  first  published 
in  1732,  and  followed  thirty  years  afterwards  by  his  Nosdogia  Me- 
thodica — a  work  which  marks  an  important  era  in  the  history  of 
Medicine,  as  having  led  to  much  greater  accuracy  in  the  distinction 
of  diseases  than  was  previously  observed. 

At  present  the  only  useful  method  of  defining  diseases  seems  to 
be  an  artificial  one.  It  is  assumed  by  nosologists  that  the  proper 
foundation.for  the  distinction  of  particular  diseases  is  the  occurrence 
of  constant  and  uniform  combinations  of  morbid  phenomena  or 
symptoms,  presenting  themselves  in  concourse  or  in  succession. 
Thus  some  of  the  essentials  of  a  definition  are  obtained,  so  that  each 
disease  may  be  marked  out  by  such  a  brief  enumeration  of  its  lead- 
ing characters  as  might  serve  to  distinguish  it  from  every  other. 
A  series  of  nosological  definitions,  more  or  less  correct,  may  be  thus 
provisionally  established,  so  that  the  same  things  are  designated  by 
the  same  terms.  Objections  have  been  urged  to  methods  of  this 
kind,  on  the  ground  that  diseases  are  unsteady  and  variable  in  their 
character ;  but  the  aids  to  science  are  now  so  numerous  that  physi- 
cians are  becoming  more  and  more  able  to  distinguish  diseases  fron^ 
one  another,  and  to  tell  by  what  marks,  or  upon  what  grounds,  they 
do  so  distinguish  them.  Such  are  the  marks  or  grounds  of  distinc- 
tion by  which  each  disease  ought  to  be  defined ;  and  as  often  as  we 
attempt  to  establish  a  distinction  among  diseases,  either  the  deficien- 
cies or  the  errors  of  our  definitions  will  oe  the  more  easily  perceived ; 
and  the  attempt  will  lead  to  a  more  accurate  consideration  of  obser- 
vations previously  made,  as  well  as  to  a  greater  degree  of  accuracy 
in  subsequent  observations.  Definitions  of  diseases  are  therefore 
not  only  of  much  service  to  methodical  nosology,  but  they  help  to 
render  the  diagnosis  of  diseases  more  perfect,  l^athologists,  how- 
ever, are  not  agreed  as  to  whether  the  aefinitions  of  diseases  should 
be  derived  from  the  external  phenomena  that  present  themselves  in 
their  course,  or  from  the  internal  pathological  conditions  on  which 
these  phenomena  are  supposed  to  depend  ;  and  particularly  such  of 
these  conditions  as  consist  in  lesions  or  structural  alterations  dis- 
coverable after  death. 

Cullen  was  in  favor  of  definitions  derived  from  the  symptoms ; 
but  he  believed  that  the  information  derived  from  pathological 
anatomy  might  guide  to  correct  distinctions  among  diseases.  De- 
fining diseases  by  their  supposed  proximate  causes  may  lead  to  error, 
inasmuch  as  in  many  cases  these  causes  are  disputable,  and  may 
long  continue  to  be  so.  Whatever  principle  of  defining;  diseases  be 
adopted,  it  is  absolutely  necessary  tnat  it  should  be  inSependent  of 
every  theoretical  view  ;  for  any  theory  employed,  however  siKJcious, 
however  much  we  may  be  persuaded  of  its  truth,  may  not  apj»ear 
in  the  same  point  of  view  to  others,  and  may  therefore  occasion  end- 
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mongrel  names  which  pervades  medical  nomenclature.  The  idea 
also  of  rendering  medical  nomenclature  uniform^  by  deriving  the 
names  of  diseases  from  one  source  only,  or  from  a  certain  or  mixed 
combination  of  sources,  has  caused  many  to  attempt  the  reform  of 
medical  nomenclature,  and  especially  since  morbid  anatomy  has  been 
80  much  prosecuted  that  it  might  serve  as  a  useful  guide  in  distin- 
guishing the  disease  or  dictating  its  name. 

By  some  it  is  maintained  that  "  the  name  of  each  disease  or 
species  should  be  so  characteristic  and  significant,  that  a  person 
slightly  acquainted  with  the  language  and  the  subject  should,  on 
hearing  it,  immediately  understand  what  is  the  nature  of  the  dis- 
ease it  designates"  (Ploucquet).  In  this  respect  the  name  ought 
to  be  composed  out  of  the  same  elements  as  the  definition  of  the 
disease — ^in  fact,  it  ought  to  be  the  definition  converted  into  a  name, 
and  derived  either  from  the  symptoms  of  the  disease  or  from  the 
supposed  proximate  cause.  But  a  name  which  is  expressive  only 
of  the  nature,  seat,  or  proximate  cause  of  a  disease  may  be  erro- 
neous in  pwpect  of  each  of  these  facts  singly,  or  of  all  of  them 
together.  The  history  of  the  homenclature  of  fever,  especially 
typhoid,  would  amply  illustrate  these  statements — e,  ^.,  putrid 
fever,  adynamic  fever,  bilious  fever,  pytho^enic  fever,  enteric  fever, 
menin^o-gastric  fever,  nervous  fever,  gastric  fever,  are  mild  exam- 
ples of  nomenclature  and  of  confusion,  which  ought  to  make  a  man 
SkOBe  before  he  attempts  to  construct  a  new  name.  It  is  inexpe- 
ent,  also,  to  abandon  (except  when  unavoidable)  the  names  of 
distinct  diseases  received  and  recognized  by  our  forefathers  in  the 
science  ;  or  of  substituting  new  ones  in  their  place,  without  an  ex- 
treme necessity.  Sauvages  insists  nmch  on  this  point,  and  Cullen 
was  of  the  same  opinion.  "  Words,"  says  the  former,  "  are  good 
only  in  respect  of  their  signification."  In  dealing,  therefore,  with 
ancient  nomenclature,  which,  for  the  time  being,  may  appear  ob- 
jectionable, it  is  surely  better  to  extend,  if  possible,  the  signification 
of  the  word,  name,  or  term,  than  to  alter  it.  At  the  same  time  it 
must  always  be  permitted  to  give  new  names  to  new  diseases,  and 
to  select  the  best  out  of  those  which  are  in  use,  when  a  great  num- 
ber have  been  used  to  designate  one  and  the  same  thing.  There 
are  some  principles,  therefore,  which  it  is  well  to  recognize  as  in- 
fluencing the  judicious  choice  of  a  name.  Such  names,  for  example, 
as  involve  or  attempt  to  indicate  a  proximate  cause  are  more  liable 
to  lead  to  error  than  those  which  are  derived  from  leading  syniiv 
toms.  If  names  were  to  be  based  on  supposed  causes,  new  names 
of  diseases  would  be  required  whenever  a  new  hypothesis  is  started. 
Look,  for  example,  at  the  names  of  typhoid  fever,  already  men- 
tioned, and  the  systems  of  Linnteus,  Vogel,  Pinel,  and  even  Mason 
Good,  will  show  that  medical  nomenclature  has  been  repeatedly 
changed  without  any  urgent  necessity ;  and  great  inconvenience 
has  especially  resulted  from  incorporating  particular  and  often  pe- 
culiar pathological  doctrines  with  the  language  and  nomenclature 
of  diseases.  So  much  has  this  been  the  case,  that  the  language  of 
medical  science  has  been  in  danger  of  becoming  "  a  curious  mo^^aic 
of  the  chief  speculations  of  ancient  and  modern  times."    Tlie  pas- 
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the  most  valuable  information  is  obtained  relative  to  the  health  of 
the  people,  or  of  the  unwholesomeness  and  pestilential  agencies 
whicn  surround  them.  "We  can  take  this  or  that  disease,  and 
measure  not  only  its  destructiveness,  but  its  favorite  times  of  visita- 
tion; we  can  identify  its  haunts  and  classify  its  victims."  We  are 
able  to  trace  diseases  also  as  they  perceptibly  get  weaker  and  weaker, 
or  otherwise  change  their  type,  as  some  have  done  from  time  to  time. 
We  know  from  the  valuable  returns  of  the  Registrar-General,  pre- 
pared periodically  by  Dr.  Farr,  that  certain  diseases  are  decreasing, 
or  growing  less  and  less  destructive ;  that  certain  other  diseases  have 
ceased  in  some  measure ;  while  other  severe  diseases  have  exhibited 
a  tendency  to  increase.  The  advantages,  therefore,  of  adopting  some 
system  of  classifying  diseases,  which  can  be  put  to  such  useful  prac- 
tical purposes,  must  be  obvious  to  every  one. 

To  some  extent  other  systems  are  natural  in  their  arrangement,  in 
80  fer  as  thev  attempt  to  express  or  exhibit  some  of  the  natural  re- 
lations whicn  subsist  among  diseases;  but  the  mere  expression  of 
one  man's  interpretation  of  peculiarities  of  disease  of  the  same  species, 
and  the  elevation  of  such  diseases  in  a  classification  as  specifically 
distinct,  are  apt  to  be  based  on  insufficient  evidence  as  regards 
natural  relations. 

Prineiples  of  Classification. — ^Many  systems  of  Nosology  have  been 
adopted  from  time  to  time ;  and  as  valuable  general  principles  have 
been  adduced  from  some,  the  grounds  on  which  diseases  have  been 
classified  may  be  briefly  described  under  the  following  nine  divisions, 
namely: 

L  The  nature  of  the  ascertained  causes  of  disease.  On  this  principle 
two  classes  of  diseases  are  recognized,  namely, — (1.)  Diseases  arising 
from  general  causes ;  (2.)  Diseases  arising  from  specific  causes. 

n.  The  pathological  states  or  conditions  which  attend  diseases.  The 
principle  of  this  classification  consists  in  determining  alterations  of 
the  structure  or  the  chemical  composition  of  parts,  from  which  names 
are  given  to  the  disease — e,  g.^  pleuritis,  pneumonia,  &c.  The  dis- 
tinctions of  Sauvages  were  generally  derived  from  symptomatic  and 
pathological  characters,  or  extemal  symptoms  alone ;  Cullen,  fol- 
lowing (1792),  adopted  similar  grounds  of  classification ;  but  with 
much  more  comprehensive  views  than  Sauvages,  a  more  lucid  order, 
and  a  happier  simplicity,  he  excelled  in  accuracy  of  definitions  all 
who  had  gone  before  him.  His  descriptions  of  disease  received  no 
coloring  from  his  theories.  They  are  faithful  to  nature,  consistent 
with  the  knowledge  of  his  day  ;  and,  greatly  in  advance  of  his  time, 
his  original  and  inventive  mind  dwelt  much  on  the  causes  of  disease 
in  all  his  reasonings  and  explanations  on  medical  subjects.  Aware, 
however,  of  the  imperfections  of  the  Art  of  Medicine,  he  did  not  at- 
tempt to  arrange  diseases  according  to  their  proximate  causes,  but 
according  to  a  method  founded  partly  on  their  symptoms,  partly  on 
their  causes,  and  partly  on  their  seats  (Ourrie).  A  methodical 
arrangement  of  this  kind  has  generallv  been  considered  the  most  de- 
sirable, as  being  likely  to  bring  together  diseases  corresponding  not 
only  in  some  very  important  relations  as  regards  their  symptoms, 
but  also  in  the  indications  and  means  of  treatment  which  they  sug. 
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ment  of  the  orders  and  subdivisions  are  determined  by  the  anatomi- 
cal arrangement  of  the  textures  and  organs  of  the  animal  body,  as 
originally  developed  by  Bichat. 

iSuch  IB  the  pnnciple  and  mode  of  classification  adopted  by  Dr. 
Crairie  (1886). 

Vl.  A  ground  of  classification  exists,  having  reference  to  the  gen- 
eral nature  and  localization  of  the  morbid  states.  It  comprehends 
three  classes, — (1.)  Diseases  which  occupy  the  whole  system  at  the 
aame  time,  and  in  which  all  the  functions  are  simultaneously  de- 
ranged. These  have  been  named  general  diseases,  such  as  fevers. 
(2.)  Constitutional  affections,  meaning  thereby  diseases  which  dis- 
play themselves  in  local  lesions  in  any  part,  or  in  several  parts  of 
the  system,  but  not  in  all  parts  at  the  same  time — e,  ^.,  rheumatism^ 
gout     (8.)  Local  morbid  processes. 

Such  is  the  classification  adopted  by  Dr.  Wood,  of  Philadelphia 
(1847). 

VIL  Applying  the  principles  of  a  purely  humoral  pathology^  we 
have  a  classification  consisting  of, — 

a.  Fevers.  6.  Dyscrasise — e,g.^  tabes^  chlorosis^  scorbutus^  dropsy^ 
diabetes^  vycemia^  tuberculosis^  carcinoma,  c.  Constitutional  diseases, 
induced  oy, — (1.)  Specific  agents ;  (2.)  Veffetable  substances.  Such 
is  Wunderlich  s  arrangement  of  diseases  n.852). 

VnL  M.  de  Savignac,  Professor  of  Clinical  Medicine  at  the  Naval 
School  of  Toulon,  propounded  Q861)  a  Nosological  arrangement 
founded  on  what  he  believes  to  oe  the  "  elements"  of  disease.  To 
each  of  the  classes  he  so  defines,  the  question  would  at  once  suggest 
itself,  and  require  solution,  as  to  what  the  "  element"  may  be  on 
which  the  particular  class  is  made  to  stand  alone.  He  merely  sub- 
joins the  word  "  element"  to  an  adjective  formed  from  the  name  of 
each  class  of  diseases.  Thus  the  class  Neuroses  is  distinguished  by 
the  neurosic  element;  the  class  Rheumatalgise,  by  the  rhtxuaatic  cle- 
mnU  ;  and  so  on  to  the  number  of  fourteen  classes.  In  the  formation 
of  orders,  genera,  or  grou[)B  of  diseases  under  this  classification,  no 
fixed  principle  can  be  recognized. 

IX.  Dr.  Stark,  of  Edinburgh,  proposed  (1864)  an  arrangement 
embracing  sixteen  classes,  namely :  (1.)  Fevers ;  (2.)  Diseases  of  the 
brain,  &c. ;  (3.)  Diseases  of  the  heart  and  organs  of  circulation ;  (4.) 
Diseases  of  organs  of  respiration ;  (5.)  Diseases  of  organs  of  diges- 
tion ;  (6.)  Diseases  of  urinary  organs ;  (7.)  Diseases  of  organs  of 
feneration ;  (8.)  Diseases  of  organs  of  locomotion ;  (9.)  Diseases  of 
skin  and  cellular  tissue;  (10.)  Diseases  of  uncertain  seat;  (11.)  Mal- 
formation; (12.)  Debility  at  birth,  and  premature  birth;  (13.)  Old 
age;  (14.)  Sudden  deaths;  (15.)  Violent  or  unnatural  deaths;  (16.) 
Causes  not  specified. 

None  of  these  nine  methods  lead  to  a  perfectly  philosophical  or 
purely  natural  classification,  because  diseases  are  not  yet  sufliciently 
understood  to  permit  us  to  see  clearly  their  mutual  relations;  and 
the  l)est  recommendation  of  any  one  of  them  would  be  a  negative 
one — namely,  that  of  doing  the  least  possible  violence  to  our  very 
imperfect  knowledge  reganling  the  natural  aflinities  or  alliances  of 
diseases,  of  which  we  have  at  present  only  a  sort  of  instinctive  rec- 
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tem  of  classification  aims  at  having  the  details  of  its  plan  to  agree  in 
every  respect  with  all  the  facts  as  they  exist  in  nature.  To  effect 
this  end,  arraneements,  as  thev  naturally  exist,  require  to  be  traced 
out,  not  devisea.  The  tracts  m  which  such  a  pursuit  must  be  fol- 
lowed up,  and  in  which  our  knowledge  is  as  yet  deficient,  may  be 
shortly  mdicated  under  the  following  heads,  namely :  (1.)  The  af- 
finities or  alliances  of  diseases  with  each  other.  (2.)  The  morbid 
anatomy  of  diseased  parts.  (8.)  The  communication,  propagation, 
inoculation,  generation,  development,  course,  and  spontaneous  natural 
termination  of  diseases.  (4.)  The  connection  of  the  phenomena 
recognized  during  life  with  the  facts  of  morbid  anatomy.  (5.)  The 
geographical  distribution  of  diseases.  (6.)  The  succession  of  dis- 
eases, so  far  as  they  can  be  traced  through  past  ages ;  the  peculiari- 
ties thev  have  exhibited  at  different  periods  in  the  world's  history, 
or  within  comparatively  recent  cycles  of  years.  But  the  time  has 
not  yet  come  for  a  classification  on  a  basis  so  comprehensive — simply 
because  the  material  does  not  yet  exist ;  and  attempts  to  make  so- 
called  natural  systems  of  arrangement  must  end  in  disappointment, 
on  account  of  the  uncertain  and  fluctuating  data  on  which  they 
must  be  based.  Such  attempts  are  apt  to  suggest  the  serious  ques- 
tion, "  Whether  such  Nosology  promotes  or  retards  the  progress  of 
Medicine  ?" 

Present  State  and  Aim  of  Nosology. — The  most  distinguished  Phy- 
ncians  and  Statists  are  lending  their  joint  aid  to  obtain  a  nomen- 
datore  and  classification  of  diseases  which  can  be  applied  to  the 
wants  of  the  civil  and  military  population  in  every  country.  Dr. 
William  Farr  devised  a  system  of  Nosology  which  was  discussed  at 
several  meetings  of  the  Statistical  Congress  of  the  Great  Powers  of 
Europe,  convened  for  the  purpose,  amongst  other  business,  of  devis- 
ing and  adopting  a  uniform  system  of  nomenclature  for  recording 
diseases  and  the  causes  of  death  from  them.  The  Congress  met  in 
Paris  on  the  10th  of  September,  1855,  when  a  nomenclature  of  the 
causes  of  death  was  agreed  upon,  essentially  the  same  as  that  used 
in  England  and  Geneva.  At  a  third  Conference,  held  at  Vienna  in 
1857,  a  nomenclature  substantially  uniform  was  agreed  upon  for 
adoption  in  all  the  states  of  Europe ;  and  fatal  cases  were  to  be 
r^st^red  on  a  uniform  plan.  Dr.  Farr's  system  of  nomenclature 
has  been  in  use  now  for  many  years  by  the  Registrar-General  of  this 
country,  and  more  recently  by  the  Army  Medical  Department.  It 
was  also  adopted  in  previous  editions  of  this  text-book;  and  al- 
thoujgh  it  had  many  imperfections  and  defects,  it  was  still  prac- 
ticall^'  the  most  useful  atid  authoritative  Nosology.  "In  the 
English  list  of  names,"  pro[)08ed  and  adopted  by  the  College  of 
Physicians,  "it  seemed  desirable  that  as  little  deviation  as  possible 
should  be  made  from  those  employed  by  the  Reeistrar-General  of 
England;  otherwise  his  settled  plans,  and  his  forms  of  returns, 
which  have  l^een  followed  for  years,  would  require  to  be  re- 
modelled ;  the  comparison  of  future  years  with  past  returns  would 
be  made  diflicult  and  perplexing,  if  not  impossible ;  and  a  damaging 
break  would  be  caused  m  evi(lence  which  becomes  more  and  more 
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This  18  a  great  achievement.  The  Registrars-General  of  England, 
Scotland,  and  Ireland,  the  chiefs  of  the  Medical  Department  of  the 
Army  and  Navy,  and  of  the  British  troops  in  India,  have  all  con- 
corr^  with  others  in  framing  the  Nomenclature  ;  and  therefore  it 
18  not  unreasonably  expected  that  greater  accuracy,  certainty,  and 
oniformity,  for  comparison,  than  heretofore  will  characterize  the 
statistical  records  of  disease,  alike  in  civil  life  and  in  the  public 
services.  To  facilitate  the  work  becoming  intermational^  the  College 
has  translated  its  nomenclature  into  Latin,  French,  German,  and 
Italian  equivalents. 

The  methods  of  gradually  improving  the  Nomenclature  of  Dis- 
eases in  Medicine  has  some  analogy  to  the  methods  of  gradually 
improving  Representative  Reform  in  Politics.  A  nomenclature  of 
diseases  and  a  policy  of  parliamentary  representation,  judicious  and 
proper  a  quarter  of  a  century  ago,  must  each  eventually  give  place 
to  tne  influence  of  progressive  knowledge  and  power,  which  invari- 
ably come  with  the  rapid  movements  of  the  age  in  which  we  live. 
But  reform,  whether  of  political  representation  or  medical  nomen- 
clature, to  be  generally  acceptable,  cannot  be  the  work  of  one  man, 
nor  the  accomplishment  of  a  limited  period  of  time.  To  be  on  a 
broad  basis  and  free  of  prejudice,  each  work  ought  to  be  the  com- 
bined result  of  the  best  men  of  the  time — each  man  being  willinff 
to  yield,  adapt,  and  mould  his  convictions  on  entering  into  a  mutual 
arran^ment  to  achieve  a  common  end.  Men  thus  brought  together, 
who  oiffer  very  seriously  as  to  certain  points,  may  yet,  by  mutual 
discussion,  come  to  a  definite  and  reasonable  agreement  for  practi- 
cal purposes — ^the  terms  of  the  compromise  being  settled  doubtless 
at  tne  expense  of  some  personal  bias,  which  often  has  a  firmer  hold 
the  more  imperfect  the  information  of  the  holder,  but  which  mu- 
tual deliberation  clears  away.  Knowing  how  biassed  in  opinion 
individual  members  of  professional  and  political  bodies  are  apt  to 
be,  the  unanimous  adoption  of  a  Provisional  Nomenclature  by  the 


"  The  German  Nomenclature  was  drawn  up  by  Dr.  Hermann  Weber,  and  revised 
W  Dr.  Frederic  Weber. 

"The  Italian  Nomenclature  was  drawn  up  by  Dr.  Frederic  Weber. 

**  The  List  of  Deformities  was  drawn  up  by  Dr.  Arthur  Farre. 

"The  entire  work  has  been  edited  by  tiie  Secretary,  Dr.  Sibson  ;  with  whom  Dr. 
Barclay  took  part  in  editing  more  especially  the  Medical  portion.  The  Surgical  por- 
tions of  the  Nomenclature  were  prepared  and,  in  conjunction  with  the  Secretary, 
•dited  by  Mr.  Moore  and  Mr.  Holmes. 

"Official  changes  during  the  period  of  the  existence  of  the  Committee  led  also  to 
the  introduction  into  it  of  the  following  additional  members:  Mr.  Partridge,  as 
President  of  the  Royal  College  of  Surgeons ;  Drs.  Birkett,  Owen  Rees,  Handfleld 
Jones,  Basham,  Herbert  Davies,  Gux^  Peacock,  Wegg,  as  Censors  of  the  College  of 
Physicians.  Dr.  Alderson's  first  ofi^cial  act  after  his  election  as  President  of  the  Col- 
lege was  to  appoint  Sir  Thomas  Watson  Chairman  of  the  Committee." 

These  names  are  the  names  of  men  who  hold,  or  have  held,  the  highest  place  as 
repreaentatiTe  men  in  the  Science  of  Medicine ;  and  are  at  once  a  guarantee  of  the 
intellect  and  practical  knowledge  which  have  been  brought  to  bear  upon  the  work. 

The  preface  to  the  Nomenclature,  from  the  pen  of  the  Chairman  of  the  Committee, 
is  extremely  suggestive ;  and  the  work  ought  to  be  in  the  hands  of  every  Student 
of  Medicine,  and  the  handbook  of  every  one  who  has  to  do  with  the  Registration  of 
Diieaaet. 
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those  we  now  possess,  and  far  less  extensive.  The  nomenclature 
and  classification  thus  adopted  b^  the  College  is  therefore  strictly 
promsional;  and  it  would  be  well  if  the  Colleges  of  Physicians  and 
burgeons  in  Scotland  and  in  Ireland  would  unite  with  that  of  Lon- 
don in  this  eminently  practical  work,  and  appoint  committees  to 
communicate  with  each  other  in  revising  and  readjusting  such  no- 
menclature at  the  end  of  every  ten  years  ;  and  so  stamp  with  their 
united  authority  the  progressive  improvements  in  the  Science  of 
Medicine  which  are  capable  of  being  indicated  or  expressed  in  the 
Nomenclature  and  Definitions  of  diseases.  Such  systematic  ar- 
rangements, if  consistent  with  existing  knowledge,  never  cramp  or 
hamper  a  man  in  carrying  out  scientific  investigations ;  on  the  con- 
trary, they  enable  him  to  see  more  clearly  in  what  direction  his 
labor  must  be  advanced,  and  demonstrate  more  forcibly  than  other- 
wise the  deficiencies  of  his  knowledge. 

The  "  Provisional  Nomenclature"  of  the  Royal  College  of  Physi- 
cians of  London,  comprehended  in  the  following  list,  has  therefore 
been  adopted  in  the  text  of  this  edition  (5th) ;  while  the  synonyms, 

[uivalent«,  and  definitions  have  also  been  incorporated,  at  the 

ices  where  the  diseases  are  described  in  the  text,  throughout 

»th  volumes. 


CHAPTER   IL 

TABULAR   VIEW   OP    THE  "PROVISIONAL    NOMENCLATURE"   ADOPTED   BY 
THE   ROYAL   COLLEGE   OF   PHYSICIANS   OF   LONDON. 


GENERAL  DISEASES. 


A. 


1.  Small-pox. 

Qroup  A  (unmodified). 
Group  B  (modified). 

Varietie*^  applicable  to  both  groups  : 

a.  Confluent. 

6.  Semi-confluent. 

c.  Distinct.     %n.,  Discrete. 

d.  Abortive.     Syn.^  Varicelloid. 
Subordinate  Varieties: 

e.  Petechial. 

/.  Hemorrhagic. 
g.  Corymbose. 

2.  Cow-pox. 

t.  Chicken-pox. 

4.  Measles. 

6.  Scarlet  fever. 

Varieties  : 

a.  Simple. 


h.  Anginose. 
e.  Malignant.* 

6.  Dengue. 

7.  Typhus  fever. 

8.  Cerebro-spinal   fever.     Syn.^    Malig- 

nant    purpuric     fever ;    Epidemic 
cerebro-spinal  meningitis. 

9.  Enteric  fever.     «Syn.,  Typhoid  fever ; 

and  in  children  is  often  named  In- 
fantile remittent  fever.f 

10.  Relapsing  fever. 

11.  Simple  continued  fever. 

12.  Febricula. 

13.  Yellow  fever. 
14   Plague. 

14».  Beriberi. 

16.  Ague.     5y«.,  Intermittent  fever. 
Varieties:  a.  Quotidian. 
b.  Tertian. 


#  Searlet  fever  oeears  oooasionally  withoat  any  rash  or  sore  throat  being  observed, 
t  Fevers  symptomatie  of  wormSi  teething,  or  other  sources  of  irritation,  shoald  not  be  in- 
elided  aader  this  head. 


176 


PROVISIONAL   NOMENCLATURE   OF   DISEASES. 


e. 


d. 


Sub'Variety  : 
Double  tertian. 

Quartan. 

Sub-varidy : 
Double  quartan. 

Irregular. 
(100»'.)  Brow  ague. 

16.  Remittent  fever.* 

17.  Simple  cholera. 

18.  Malignant    cholera.      Syn.,    Serous 

cholera;    Spasmodic  cholera;   Asi- 
atic cholera. 
a.  Choleraic  diarrhoea. 

19.  Diphtheria. 

a.  Diphtheritic  paralysis. 

20.  Whooping-cough. 

21.  Mumps. 

22.  Influenza. 
28.  G^landers. 
24.  Farcy. 

26.  Equina  mitis.     Syn,^  Grease. 

26.  Malignant  pustule. 

27.  Phagedaena. 

28.  Sloughing  phagedena. 

29.  Hospital  gangrene. 

80.  Erysipelas. 

Varieties  : 

a.  Simple.    Syn,y  Cutaneous. 

b.  Phlegmonous.       tiyn,^    Cellulo- 

cutaneous. 

c.  Difl'use  inflammation  (of  cellular 

tissue).! 

81.  Pyaemia.  J 

82.  Puerperal  fever.  J 

83.  Puerperal  ephemera.     Syn.^  Weed. 


B. 

84.  Acute  rheumatism.   Syn.^  Rheumatic 

fever, 
(a.)  Subacute  rheumatism. 

85.  Gonorrhoeal  rheumatism. 

86.  Synovial  rheumatism. 

87.  Muscular  rheumatism. 

Local  varieties : 

a.  Lumbago. 

b.  Stiff  neck. 

38.  Chronic  rheumatism.  || 
89.  Acute  gout. 

40.  Chronic  gout. 

41.  Gouty  synovitis.^!" 

42.  Chronic  osteo-arthritis.     Syn,,  Chro- 

nic rheumatic  arthritis. 
48.  Purpura. 
Varieties : 

a.  Simple. 

b.  Hemorrhagic. 

44.  Scurvy. 
Eryoiiam, 

45.  Diabetes.     Syn,,  Diabetes  mellitus. 

46.  Syphilid. 

A.  Primary  syphilis. 
Varieties : 

Hard  chancre. 

Indurated  bubo. 
Soft  chancre. 

Suppurating  bubo. 
PhageKisBnic  sore. 
Sloughing  sore. 

B.  Secondary  syphilis, 
c.  Hereditarv  syphilis. 

1.  ♦*Local  syphilitic  affections. 


*  The  malignant  local  foyers  of  warm  climates  are  usually  of  this  class. 

t  In  slighter  cases,  occurring  on  the  surface  of  the  body,  this  disease  is  identical  with  pbleg- 
monous  erysipelas. — In  registering  cases  of  phlegmonous  erysipelajt,  and  of  diffuse  inflamma- 
tion arising  from  injury,  surgical  operation,  or  local  disease,  the  cause  should  be  specified. 

X  In  returning  cases  of  pyeemia,  specify  the  affected  organs. 

4  In  returning  cases  of  puerperal  fever,  the  more  important  local  lesions,  such  as  peritonitis, 
effusions  into  serous  and  synovial  cavities,  phlebitis,  and  diffuse  suppuration,  should  be  spe- 
cified. 

II  Cases  attended  with  deposit  of  litbate  of  soda  are  to  be  returned  as  chronic  goat,  and 
those  in  which  there  is  marked  distortion  as  chronic  osteo-arthritis. 

%  Retrocedent  gout  is  a  term  applied  to  cases  of  gout  in  which  some  internal  organ  beeomes 
affected  on  the  disappearance  of  the  disease  from  the  joints,  and  should  be  referred  to  acute 
or  chronic  gout. 

**  In  returning  local  syphilitic  affections,  specify  whether  the  case  be  one  of  primary 
syphilis,  secondary  syphilis,  syphilitic  deposits,  or  syphilitic  inflammation. — Local  syphilitic 
affections,  local  cancer,  local  colloid,  and  local  scrofulous  affections,  are  to  be  returned  in  the 
following  order : 


Brain. 

Spinal  cord. 

Nerve. 

Eye. 

Eyelid. 

Orbit. 

Auricle. 

Internal  ear. 

Face. 

Nose. 

Pericardium. 

Heart. 

Lymphatics. 

Lymphatic  glands. 

Bronchial  glands. 
Thyroid  glo&d. 
Tbymat  gland. 


Supra-renal  capsule. 

Stomach. 

1  Scrotum. 

Larynx. 

Pylorus. 

1  Testicle. 

Bronchi. 

'  Intestioes. 

Ovary. 

Lungs. 

1  Rectum. 

Fallopian  tube. 

Pleura. 

Anurt. 

Uterus. 

Mediastinum. 

Liver. 

!  Vagina. 

Lips. 

Hepatic     ducts      and 

Vulva. 

Mouth. 

gall-bladder. 

Female  breast. 

Cheek. 

Pancreas. 

Male  mammilla. 

Jaws. 

Spleen. 

Bone. 

Gum 

Peritoneum. 

Skull. 

Tongue. 

Mesenteric  glands. 

Joint 

Fauces. 

Kidney 

Spine. 

Tonsils. 

Bladder. 

Muscle. 

Salivary  glands. 

Prostate  gland. 

1  Tendon. 

Pharynx. 

Penis. 

Cellular  tissue. 

OSsophagus. 

Prepuce 

V  Skin. 
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Syn,,  Can- 
Syn,j  Me- 


I      47.  Cancer.    Sjfn.^  Malignant  disease.* 
VarieHes: 

a,  Scirrhus.    Syn,,  EEard  cancer. 

b.  Medullary  cancer.      Syn.,  Soft 
cancer. 

e.  Epithelial  cancer, 
croid  epithelioma. 

d.  Melanotic  cancer, 
lanosis. 

e.  Osteoid  cancer.f 
1.  Local  cancer.  I 

48.  Colloid.    Syn,j  Colloid  cancer  ;   Al- 
veolar cancer. 
1.  Local  colloid.} 

NOH-MALIOITAKT  TirifOBS  AKD  CT8T8.|| 

Fibrous  tumor. 
Fibro-cellular  tumor.f 
Fibro-nucleated  tumor. 
Fibro-plastic  tumor.** 
Myeloid  tumor. 
Fatty  tumor.    Syn.,  Lipoma. 
Osseous  tumor. 

a.  Of  bone.     jS^n.,  Exostosis. 
Varieiiea:  Ivory. 

Cancellated. 
Diffused. 

h.  Of  the  soft  parts. 
Cartilaginous  tumor.  Syn.,  Enchon- 

droma. 
Fibro-cartilaginous  tumor. 
Glandular  tumor.    Syn,,  Adenocele. 
Vascular  tumor. 
Nevus. 
Sebaceous  tumor. 

Cholesteotoma. 
MoUuscum. 

Warty  tumor  and  warts. 
CondylomiC. 
Cheloid. 
Villous  tumor. 
Simple  or  barren  cysts. 


a.  Serous. 

b.  Synovial.    Syn,,  Bursal. 

c.  Mucous. 

d.  Suppurating. 

e.  Sanguineous. 
/.  Hemorrhagic. 
ff,  Aneurismal. 
h.  Oily. 

i.  Colloid  or  gelatinous. 
j.  Seminal. 
Compound  or  proliferous  cysts. 

a.  Complex  cystic  tumor.    <S^., 

Cysto-sarcoma.    With  intra- 
cystic  growths. 

b.  Cutaneous  or  piliferous.    Syn.f 

Dermoid, 
e.  Dentigerous. 
49.  Lupus. 
Varieties: 

a.  Chronic  lupus. 

b.  Lupus  exeaens. 

60.  Rodent  ulcer. 

61.  True    leprosy.      Syn.f   Elephantiasis 

Grsacorum. 

62.  Scrofula. 

Varieties : 

a.  Scrofula  with  tubercle. 

b.  Scrofula  without  tubercle.ff 
1.  Local  scrofulous  affections. 

Tubercular  meningitis. 
Scrofulous  ophthalmia. 
Scrofulous  iritis. 
Tubercular  pericarditis. 
Phthisis  pufmonalis. 
Scrofulous  disease  of  glands. 
Acute  miliary  tuberculosis. 
Tabes  mesenterica. 
Tubercular  peritonitis.  ^ 

63.  Rickets. 

64.  Cretinism. 

Varieties  : 
a.  Complete  cretinism.     Syn,,  In- 
curable cretinism. 


*  In  retnmiDg  oases  of  osnoer  in  more  than  one  organ,  speoify  in  nhieb  the  disease  is  pri- 
mujt  and  in  which  secondary. — State  also  the  kind  and  duration  of  the  diseaae  in  each  case, 
sad  the  nature  of  all  operations,  with  their  dates  and  results. 

t  Caneer  in  macous  membranes,  when  covered  by  a  villous  growth,  has  received  the  name 
of  Villoas  cancer. 

I  In  returning  cases  of  local  cancer,  specify  the  variety  of  cancer,  by  adding,  after  '*46,'' 
the  letter  a,  b,  r,  d,  or  r,  according  to  the  nature  of  the  case.  They  are  to  be  returned  in  the 
order  specified  in  the  foot-note  (**)  on  preceding  page. 

\  Cases  of  local  colloid  are  to  be  returned  in  the  order  specified  in  the  foot-note  (**)  on  pre> 
eodinc  page. 

U  Uk  order  that  the  malignant  and  non-malignant  growths  may  appear  together,  the  non- 
■lUifnant  tumors  and  cysts  are  inserted  here.  They  should,  however,  be  returned  under 
"Non-malignant  tumors"  among  the  local  diseases,  and  they  are  not,  therefore,  numbered  at 
tkis  place. 

^  When  occurring  as  a  pendulous  outgrowth  from  a  mucous  surface,  it  constitutes  the  chief 
Tirieties  of  Polypus. 

**  When  the  flbro-cellular  or  fibro-plastic  tumor,  but  more  especially  the  latter,  slowlv  in- 
votres  the  adjacent  soft  structures,  and  returns  after  removal,  it  has  received  the  name  of  Re- 
carrent  fibroid. 

tt  The  constitutional  tendency  which  has  received  the  name  of  the  Scrofulous  Diathesis, 
when  unattended  by  local  lesions,  is  not  to  be  returned  under  the  heading  of  Scrofula. 

II  These  and  all  other  cases  of  local  scrofulous  afiection  are  to  be  returned  in  the  aider 
in  the  foot-note  {**)  on  preceding  page. 
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b.  Demi-cretinism. 

c.  Incomplete  cretinism.   5yn.,  Cu- 

rable cretinism. 


55.  *An»mia. 

56.  Chlorosis,    ^^n. ,  Green-sickneBS, 
67.  *€kneral  dpopsy.f 


DISEASES  OF  THE  NERVOUS  SYSTEM.J 


Syn., 


Diseases  of  the  Brain  and  its  Mem- 
branes. 

58.  Encephalitis.} 

59.  Meningitis. 

1.  Inflammation  of  the  dura  mater. II 

2.  Inflammation  of  the  pia  mater 

and  arachnoid. 
(58*).  8.  Tubercular    meningHU, 
Acute  hydrocephalus. 

60.  Inflammation  of  the  brain. 

61.  Red  softening  (of  the  brain). 

62.  Yellow  softening  (of  the  brain). 
68.  Abscess  (of  the  brain). 

64.  Apoplexy. 

Varieties : 

a.  Congestive. 

b.  Sanguineous.       <Syn.,   Cerebral 

hemorrhage. 

65.  Sunstroke. 

66.  Chronic  hydrocephalus. 

67.  Hypertrophy  (of  the  brain). 

68.  Atrophy  (of  the  brain). 

69.  White  softening  (of  the  brain). 

Syn.,  Atrophic  softening.^ 
(48').  Syphilitic  disease. 


(49»).  Cancer. 

70.  Fibrous  tumor. 

71.  Osseous  tumor. 
(63*).  Tubercular  deposit. 

a.  Miliary  or  granular  tubercle.** 

b.  Yellow  tubercle. 

72.  Parasitic  disease. 

78.  Diseases  of  the  cerebral  arteries. 

1.  Degeneration  (fatty  and  calcare- 

ous).    Syn.f  Atheroma.     Ossi- 
fication. 

2.  Aneurism. 

3.  Impaction  of  coagula. 

1.  Thrombosis    (local    coagula- 

tion^. 

2.  Bmbolism  (coagula  conveyed 

to  a  distance). 

Diseases  of  the  Spinal  Cord  and  its 
Membranes. 

74.  Inflammation.ff 

Varieties : 

a.  Spinal  meningitis. 

b.  Myelitis. 

75.  Hemorrhage    (spinal).     Syn.,  Spinal 

apoplexy. 


*  When  the  cau9e  of  this  affection  has  been  ascertained,  the  case  should  be  returned  under 
the  head  of  the  Primary  disease,  the  secondary  affection  being  also  specified. 

t  Local  dropsies,  such  as  ovarian,  and  effusions  into  the  serous  cavities,  as  hydrothorax  or 
ascites,  when  not  connected  with  anasarca,  should  be  returned  as  local  disea^s. 

X  ARRANGEMENT  OF  LOCAL  DISEASES. 
The  Local  Diseases  have  been  drawn  up  in  accordance  with  the  following  arrangement : 


Catarrh. 

Inflammation. 

Ulcerative  infiamm'n. 

Suppurative 

Plastic 

Pyamie 

Rheumatic 

Gouty 

Syphilitie 

Scrofulous 

Gonorrhoeal 


1 1 


(I 


<i 


•  ( 


(( 


(t 


it 


i( 


Passive  congestion. 
Extravasation    of 
blood. 

Hemorrhage. 
Dropsy. 

Fibrinous  deposit. 
Alteration   of  dimen- 
sions. 

Dilatation. 

Contraction. 

Hypertrophy. 


Atrophy. 
Degeneration . 

Fatty  and  calcare- 
ous. iSy;/.,  Ather- 
omatous. 

Fibroid. 
Lardaceous  disease. 
Syphilitic  disease. 
Cancer. 
Colloid. 
Non-malignant  tumor. 


Cyst. 
Scrofula. 

a.  With  tubercle. 

b.  Without  tuberele. 
Parasitic  disease. 
Calculus  and  eoncie- 

tion. 
Malformation. 
Injury. 
Foreign  body. 
Functional  diseases. 


Gangrene. 

The  dife-eases  printed  in  italics  are  to  be  returned,  not  among  the  local  diseases,  bat  under 
the  heading  referred  to  by  number. 

^  This  term  is  to  be  used  only  when  the  precise  seat  of  the  inflammation  has  not  been 
ascertained  by  post-mortem  examination. 

II  This  form  of  inflammation  is  almost  invariably  the  result  of  injury  or  disease  of  the 
bones  of  the  itkull ;  in  such  cases,  the  injury  or  disease  by  which  it  is  caused  ought  to  be  speci- 
fied. 

^  This  form  of  disease  is  the  result  of  imperfect  nutrition,  owing  to  deficient  supply  of  blood, 
and  is  in  most  instances  dependent  upon  mechanical  obstruction,  or  degeneration  of  the  cerebral 

arteries.  ,     . 

**  To  be  referred  to  tubercular  meningitis. 

ft  This  term  is  to  be  used  only  when  the  precise  seat  of  the  inflammation  has  not  been  ascer- 
tained by  post-mortem  examination. 
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76.  Atrophy  (spinal).     Syn.^  Tabes  dor- 

salis. 

77.  White  softening  (spinal). 

78.  Spina  bifida. 
(49»|.  Cancer, 

79.  Non-malignant  tumor. 

Diseases  of  Nebtes. 

80.  Inflammation. 

81.  Atrophy. 
(49-2  Cancer. 

82.  Neuroma. 
88.  ♦Paralysis. 

(107.)  1.  Paralysis  of  the  insane.     Syn., 
General  paralysis, 

84.  2.  *Hemiplegia. 

85.  8.  'Paraplegia. 

86.  Locomotor  ataxy. 

(79'.)    Progressive  muscular  atrophy. 

87.  6.  Infantile  paralysis. 

6.  'Local  paralysis,  t 
a.  Scrivener's  palsy. 

7.  Diphtheritic  paralysis. 

8.  Lead  palsy. 

Paralysis  from  Lathyrus  (sativa). 

Gkxebal  Diseases  of  the  Nertous 

System. 

88.  TeUnos. 

89.  Hydrophobia. 

90.  Infantile  convulsions. 

91.  Epilepy. 

£piieptic  vertigo.     Syn.y  Petit  mal. 

92.  *  Convulsions. 


93.  Spasm  of  muscle. 

94.  Laryngismus  stridulus.   iSJ/n.,  Spasm 

of  the  glottis.    Spasmodic  croup. 
Child-crowing. 

95.  Shaking  palsy. 

96.  Mercurial  tremor, 

97.  Chorea.    iS^,,  St.  Vitus's  dance. 

a.  Acute. 

b.  Chronic. 

98.  Hysteria. 

99.  Catalepsy. 

100.  Neuralgia. 

Principal  varieties : 
a.  Facial.     Syn.^  Tic  douloureux. 
6.  Brow  ague.   iSyn.,  Hemicrania. 
c.  Sciatica. 

101.  ♦HypersBsthesia. 

102.  'Anaesthesia. 
108.  Delirium  tremens. 

Disorders  op  the  Intellect,  &c. 

104.  Mania. 

a.  Acute  mania. 

b.  Chronic  mania. 

105.  Melancholia.  J 

106.  Dementia. 

a.  Acute  dementia. 

b.  Chronic  dementia. 

107.  Paralysis  of  the  insane.    Syn.,  Gen- 

eral paralysis. 

108.  Idiotcy.     (Congenital.) 

109.  Imbecility.     (Congenital.) 

110.  Hypochondriasis. 


DISEASES  AND  INJURIES  OF  THE  EYE. 


Conjunctiva. 

111.  Conjunctivitis.     Syn.^  Ophthalmia. 

112.  Catarrhal  ophthalmia. 
118.  Pustular  ophthalmia. 

114.  Purulent  ophthalmia. 

115.  Purulent    ophthalmia    of    infants. 

Syn.f  Ophthalmia  neonatorum. 
1 63'.)  Scrofulous  ophthalmia,     Syn.,  Stru- 
tnous  ophthalmia. 

116.  Exanthematous  ophthalmia. 

117.  Gonorrhoeal  ophthalmia. 

118.  Chronic  ophthalmia. 

119.  Q^ema  of  the  sub-conjunctival  tis- 

sue.    Syn.y  Chcmosis. 

120.  Pinguecula. 

121.  Pterygium. 

122.  Fatty  tumors. 

123.  Cvsticercus  telse  cellulosse. 

124.  Metallic  stains 

a.  From  nitrate  of  silver. 

b.  From  lead. 


Cornea. 

125.  Keratitis. 

126.  Chronic  interstitial  keratitis. 

127.  Keratitis   with    suppuration.     Syn.^ 

Onyx. 

128.  Ulcer. 

120.  Opacity.     Syn.,  Lcucoma. 

130.  Conical  cornea. 

131.  Arcus  senilis. 

132.  Staphyloma. 

133.  Entozoa  in  the  anterior  chamber. 

Sclerotic. 

134.  Sclerotitis. 

135.  Staphyloma. 

Iris. 

136.  Iritis. 

187.  Traumatic  iritis. 

138.  Rheumatic  iritis. 

139.  Arthritic  iritis. 


*  When  the  eanae  of  this  affection  has  been  ascertained,  the  case  should  be  returned  under 
the  head  of  the  primary  disease,  the  secondary  affection  being  also  specified. 

t  When  the  cause  of  any  of  these  forms  of  paralyeiis  has  been  ascertained,  it  vhould  be  stated. 

I  Case*  of  so-called  monomania  to  be  classed  under  chronic  mania  or  melancholia,  according 
to  their  oharaeter. 
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(40h)  SyphUiHe  iHiia, 
(68^)  Scrofidous  iritis, 

140.  Gonorrhoeal  iritis. 

141.  Sequels  of  iritis. 

142.  Congenital  defects  of  iris. 

Choroid  and  Rstina. 

148.  Choroiditis. 

144.  Retinitis. 

146.  Choroidal  apoplexy. 

146.  Amaurosis. 

147.  Impaired  yision. 

148.  MuscsB  Tolitantes. 

149.  Albinism. 

Vitreous  Body. 

150.  Synchysis. 

151.  Various  morbid  deposits. 

152.  Entozoa. 

Lens  and  its  Capsule. 

158.  Cataract. 

Varieties : 

a.  Hard. 

b.  Soft. 
e.  Fluid. 

154.  Congenital  cataract. 

155.  Traumatic  cataract. 

General  Affections  of  the  Ete. 

156.  Glaucoma. 

157.  Hydrophthalmia. 
(49^)  Cancer. 

(58.)  Scrofulotis  deposit  within  the  eyeball. 

158.  Total  disorganization  of  the  eye  from 

injury. 

Various  Defects  of  Sight. 

159.  Short  sight. 

160.  Long  sight. 

161.  Faulty  perception  of  colors.     Syn.y 

Color  Dlindness. 


162.  Hemeralopia. 
168.  Nyctalopia. 

164.  Astigmatism. 

Diseases  of  the  Lachrymal  Appa- 
ratus. 

165.  Lachrymal  obstruction. 

166.  Abscess  and  fistula. 

167.  Dacryolith. 

168.  Diseases  of  the  lachrymal  gland  and 

its  ducts. 

Diseases  of  the  Btelids. 

169.  Inflammation. 

170.  Hordeolum. 

171.  Abscess  in  the  Meibomian  glands. 

172.  Epicanthis 
178.  Entropium. 

174.  Ectropium. 

175.  Trichiasis. 

176.  Madarosis.    Syn.,  Loss  of  the  eye- 

lashes. 

177.  Tarsal  ophthalmia. 

178.  Blepharospasmus. 
(49.)  Cancer. 

179.  Cyst  of  the  lids. 
Phthiriiisis, 

Diseases  of  the  Parts  withiv  the 

Orbits. 

180.  Abscess  in  the  orbit. 

181.  Strabismus. 

182.  Protrusion    of   the    eyeball.     Syn.^ 

Proptosis.  * 

(277.)  Ex'ophthalmic  bronchocele. 
(248.)  Orbited  aneurism. 
(49.)  Cancer. 

183.  Non-malignant  tumor. 

184.  Hydatid  tumor  in  the  orbit 

185.  Affections  of  orbital  nerves. 

(Injuries  of  the  eye  are  given  at  p. 
197.)* 


DISEASES  OF  THE  EAR. 


\ 


Auricle. 

186.  Gouty  and  other  deposits. 

187.  Haamatoma  auris. 
49>.)  Cancers. 
88.  Non-malignant  tumor. 

i821,  &c.)  Cutaneous  affections. 
89.  Malformations. 
(1007.)  Injuries. 

External  Meatus. 

190.  Inflammation. 

a.  Acute. 
6.  Chronic. 

191.  Abscess. 

192.  Accumulation  of  wax. 

193.  Polypus. 

194.  Sebaceous  tumor,    i^.,  Molluscous. 


195.  Exostosis. 
(1007.)  Foreign  bodies. 

Membrana  Ttmfani. 

196   Inflammation. 

197.  Ulceration. 

198.  Perforation. 
(1007.)  Injuries. 

Eustachian  Tube. 

199.  Obstruction. 

Tympanum. 

200.  Disease  of  the  mucous  membrane. 

201.  *♦         "       ossicles. 

202.  "         <<       mastoid  cells. 


*  When  any  of  these  affections  implicate  the  brain,  carotid  artery,  or  lateral  sinus,  the  fact 
should  be  stated. 


PROVISIONAL  NOMBNCLATURB   OF  DISEASES. 
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Iktebnal  Eab. 

203.  Organic  disease. 

204.  Necrosis  of  petrous  bone. 
206.  Deafiiess. 


a.  Functional  or  nervous. 

b.  From  disease. 
e.  Deaf-dumbness. 

(49>.)  Cancer.* 


DISEASES  OP  THE  NOSE. 


206.  Hrpertrophj.    i^n,,  Lipoma. 

207.  Wart. 

206.  Sebaceous  cyst. 
(491.)  Cancer  of  the  skin, 
(511.)  LupuB. 

209.  Ozena. 

210.  Abscess  of  the  septum. 

210*.  Ulceration  of  tne  pituitary  mem- 
brane. 

211.  Perforation  of  the  septum. 

212.  EpisUxis. 

218.  Hrpertrophy  of  the  pituitary  mem- 
brane. 


214.  Polypus  nasi. 

Varieties : 
a.  Gelatinous. 
6.  Fibrous. 
Naso-pharyngeal  polypus. 

215.  Non-malignant  tumors  of  tne  sep- 

tum. 

216.  Rhinoliths. 
(1008.)  Foreign  bodies, 

(49*.)  Cancer,     Syn.,  Malignant  polypus. 
Loss  or  perversion  of  sense  of 
smell. 


DISEASES  OP  THE  CIRCULATORY  SYSTEM. 


^' 


DiBKASSS  OF  THE   HSART    AND   ITS 
MlCMBRANES. 

DISXA8BS  OF  THE  PERICABDIUM. 

216*.  Pericarditis. 

217.  Suppurative  pericarditis. 

58^.)  Twereular  pericarditis. 

18.  Adherent  pericardium. f 

219.  Dropsy. 
(49».)  Cancer, 

220.  Malformations. 

DISEASES  OF  THE    EXDOCARDIUM. 

221.  Endocarditis. t 

222.  Yalve-diseaiie. 

1.  Aortic. 

2.  Mitral. 

8.  Of  pulmonary  artery. 
4.  Tricuspid. 
Varieties : 

a.  Vegetations. 

b.  Fibroid  thickening. 

c.  Atheromatous  and  calcareous  de- 

generation. 

d.  Aneurism. 

e.  Laceration. 

/.  Simple  dilatation  of  orifice. 
g.  Malformations. 

Obstruction  to  the  circulation,  or 
Regurgitations  should  be  specially 

noted  when  they  accompany  the 

valve-disease. 
228.  Fibrinous  concretions  in  the  cavities 
of  the  heart.  2 


DISEASES  OF  THE  MUSCULAR  STRUCTURE 
OF   THE   HEART. 

223.  Myocarditis. 

224.  Abscess.  II 
226.  Hypertrophy. 

a.  Of  left  side. 

b.  Of  right  side. 
Dilatation. 

a.  Of  left  side. 

6.  Of  right  side. 
Atrophy. 
Excess  of  fat. 
Fatty  degeneration. 
Fibroid  degeneration. 
Aneurism. 
Acute  aneurism. 
Rupture.T[ 
)  Cancer. 
Entozoa. 

Disease  of  the  coronary  arteries. 
Malformations.** 
Cyanosis. 

Injuries  of  the  heart. 
tf  Angina  pectoris. 
tfSyncope. 
tfPalpitation  and  irregularity  of  the 

heart. 


226. 


227. 
228. 
229. 
280. 
281. 
282. 
288. 
(49». 
284. 
286. 
286. 
287. 
288. 
289. 
240. 
241. 


Diseases  of  the  Bloodvessels. ^| 
diseasis  of  the  arteries. 

242.  Arteritis. 

243.  Degeneration.    Fatty  and  calcareous. 

Syn.f  Atheroma.     Ossification. 


^  When  any  of  these  affections  implicate  the  braio,  carotid  artery,  or  lateral  sinas,  the  fact 
•bovld  be  stated, 
t  Incloding  ander  this  term  partial  adbeMODs  and  calcareous  and  ossifio  deposits. 

I  In  retarning  each  cases  state,  if  posfiible,  the  valve  or  valves  affected. 

if  Casen  are  to  be  returned  under  this  head  only  when  the  condition  has  evidently  existed 
daring  life,  and  is  believed  to  have  been  the  cause  of  death. 

Q  Abeeees  dependent  on  pyemia  should  be  referred  to  that  disease. 

^  In  returning  cases  of  aneurism  and  rupture,  the  situation  ought  to  be  stated. 

a*  8tat0  which,  according  to  list,  page  201. 

ft  When  the  cause  of  this  affection  has  been  ascertained,  the  case  should  be  returned  under 
tbe  bead  of  the  primary  disease,  the  secondary  affection  being  also  specified. 

I I  Tba  TMsel  affected  should  in  all  oases  be  specified. 
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244.  Narrowing  and  obliteration. 

246.  OccluBion. 

a.  From  compression. 

b.  From  impaction. 

1.  Thromoosis    (local    coagula- 

tion). 

2.  Embolism  (coagula  conveyed 

from  a  distance). 

247.  Dilatation. 

248.  Aneurism. 

In    returning    such    cases,   state 
■whether  the  aneurism  be — 

a.  Fusiform. 

b.  Saccular,  or 

c.  Diffused  (sac  formed  by  the  sur- 
rounding tissue). 

249.  Rupture  of  artery. 

a.  From  disease  of  artery. 

b.  From  disease  external  to  artery. 

250.  Partial  rupture  of  artery.   Syn.,  Dis- 

secting aneurism. 

251.  Traumatic. 

252.  Arterio-venous  aneurism. 

253.  Aneurismal  varix. 

Varieties: 

a.  Traumatic. 

b.  Spontaneous. 

254.  Varicose  aneurism. 

Varieties  : 

a.  Traumatic. 

b.  Spontaneous. 

255.  Cirsoid  aneurism.  %n.,  Arterial  va- 

rix. 


256.  Aneurism  by  anastomosis. 

257.  Malformation. 

a.  Constriction  or  occlusion  of  the 
commencement  of  the  descend- 
ing aorta  (originating  in  par- 
tial malformation). 
(1049».)  Injuries  of  arteries, 
(1049«'.|  Contusion. 

(1049'».)  Laceration,     Syn.,  Partial  rup^ 

ture, 

a.  Of  outer  coat, 

b.  Of  inner  coat. 
Wound, 


DISEASES  OF  YSIKS. 

257*.  Phlebitis. 
Varieties : 

a.  Adhesive. 
Phlegmasia  dolens. 

b.  Suppurative. 
258.  Phlegmasia  dolens. 

258.  Fibrinous  concretions  in  the  veins. 
269.  Obstruction. 

260.  Obliteration. 

261.  Phlebolithes. 

262.  Varicose  veins. 

263.  Nseyus  vascularis. 
(1049*».)  Injuries  of  veins, 

(1049''*.)    Rupture  J     without     external 

wound. 
(1049***.)  Wound  of  vein  with  entrance  of 

air. 


DISEASES  OF  THE  ABSORBENT  SYSTEM. 


264.  Inflammation  of  lymphatics. 

265.  Suppuration  of  lymphatics. 

266.  Inflammation  of  glands. 

267.  Suppuration  of  glands. 

268.  Hypertrophy  of  glands. 

a.  Chronic  enlargement  of  glands. 

269.  Atrophy  of  glands. 

270.  Lymphatic  flstula. 

ril82.)  Foreign  bodies  and  concretions. 

271 .  Obstruction  of  the  thoracic  duct.* 

272.  Obstruction,  obliteration,  and  vari- 

cosity of  lymphatics. 
278.  Bursting  oflymphatics. 
(49.)  Syphilitic  bubo. 


(49.)  Syphilitic  inflammation  of  glands, 

(50.)  Cancer, 

(58.)  Scrofulous  disease  of  glands. 

Suppuration. 
(1183.)  Wounds  of  lymphatics. 

Diseases  of  the  Bronchial  Olands, 

(888.)  Inflammation. 

(889.)  Abscess. 

(840.)  EnlargetnenU 

(49>.)  Cancer. 

( 341 . )  Non-malignant  growth, 

(53».)  TitbercU. 


DISEASES  OF  DUCTLESS  GLANDS. 


Diseases  of  the  Thyroid  Gland 

274.  Inflammation. 

a.  Acute. 

b.  Chronic. 

275.  Goitre. 

276.  Cyst. 

277.  Exophthalmic  bronchocele. 

278.  Pulsating  bronchocele. 
(49».)  Cancer, 

Diseases  of  the  Thymus  Gland. 

279.  Hypertrophy. 


^50.)  Cancer. 

z80.  Non-malignant  tumor. 


Diseases  of  the  Supra-rekal  Cap- 
sules. 

281.  Suppuration. 
(49».)  Cancer. 

(53.)  Tubercular  degeneration. 

282.  Addison's    disease.      %n.,    Bronze 

skin.     Melasma  Addisoni. 


•  The  oanse  of  the  obstraction  should  be  stated. 


PROYISIONAL  NOMBJ^CLATURE   OF  DISEASES. 
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DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


DiSEABXS    OF    THK     RbSPIBATORT    StS- 
TSM  NOT  STRICTLY   LoCAL. 

283.  Hay  asthma. 
(22.)  Infhienza. 

(20.)  V^hooping-cough, 

284.  Croup. 
(19.)  Diphtheria, 
(989.)  ^Atphyxia. 

DiSKASBS  OF  THE   NOSTBILS. 

285.  Coryza.    Syn.^  Nasal  catarrh. 

Diseases  of  the  Labtkx. 

290.  Inflammation  of  the  epiglottis. 

291.  Ulceration  of  the  epiglottis. 

292.  Laryngeal  catarrh. 
298.  Laryngitis. 

a.  Acute. 
h.  Chronic 

294.  Ulcer.t 

295.  Abscess. 

296.  (Edema  of  the  glottis. 

297.  Necrosis  of  cartilage  (see  the  pre- 

vious Note). 

298.  Contraction. 
{i^,)Epiihelial  eancer. 

299.  Warty  growth. 

800.  Polypus. 

801.  Cyst. 

(1086.)  Foreign  bodies  in  the  larynx, 

FuKCTiONAL  Affections  of  the 
Larynx. 

802.  *Aphonia. 

803.  ^Paralysis  of  the  glottis. 
304.  *Spasm  of  the  glottis. 
(94.)  Laryngismus  stridultts. 

Diseases  of  the  Trachea  and 
Bronchi. 

805.  Bronchial  catarrh. 

806.  Bronchitis. 

a.  Acute. 

b.  Chronic. 

307.  Ulcer. 

308.  *Ca8ts  of  the  bronchial  tubes. 

809.  Necrosis  of   the  cartilages  of   the 

trachea.  { 

810.  DilaUtion. 

811.  Contraction. 
(49».)  Cancer. 


312.  Non-malignant  Tumor. 
(5SK)  Tubercle 

(1086.)  Foreign  body  in  the  bronchi, 
813.  Asthma. 

Diseases  of  the  Luno. 

314.  Pneumonia. 

Variety: 
a.  Lobular.} 

315.  Abscess. 

(28.)  Pycemic  inflammation  and  abscess, 

316.  Gangrene. 

817.  *Pa8sive  congestion. 

318.  "^Pulmonary  extravasation. 

Pulmonary  apoplexy. 

319.  ♦(Edema. 

320.  (Cirrhosis. 

321.  Emphysema. 

a.  Vesicular. 
*b.  Interlobular. 

322.  Atelectasis. 

323.  ^Collapse. 

^48^. )  SyphUiiie  deposit, 

(49».)  Ckincer, 

(531.)  Phthisis. 

(531.)  Acute  miliary  tuberculosis. 

824.  Acute  pneumonic  phthisis. 

325.  Hydatid. 

825*.  Chronic  pneumonic  phthisis. 
(1042-46.)  Injuries. 
(1036.)  Foreign  bodies, 

326.  Millstone  makers'  phthisis. 

327.  Grinders'  asthma. 

328.  Miners'  asthma. 

Diseases  of  the  Pleura. 

329.  Pleurisy. 

830.  Chronic  pleurisy. 

381.  Empyema. 

332.  Adhesions,  including  thickening  and 

ossification. 
833.  *Hydrothorax. 
884.  Pneumothorax. 
(491.)  Cancer. 

335.  Non-malignant  tumor. 
(531.)  Tubercular  pleurisy. 
(1046.)  Injuries. 

Diseases  of  the  Mediastinum. 

336.  Abscess. 
(491.)  Cancer. 

337.  Non-malignant  tumor. 
(279.)  Diseases  of  t/ie  thymus  gland. 


*  When  the  oan^e  of  thij  affection  has  been  ascertained,  the  case  should  be  retarned  under 
the  bead  of  the  primary  disease,  the  secondary  affection  being  also  specified. 

t  When  chronic  laryngitis,  ulcer  of  the  larynx,  or  necrosis  of  the  cartilage  {MteMow),  Is 
dve  to  phthisis  or  syphilis,  the  terms  Syphiiitie  or  Phthisical  should  be  prefixed  to  the  desig- 
aation  of  the  disease,  and  the  case  ought  to  be  returned  under  the  head  of  the  primary  affec- 
tion. 

I  When  this  affection  is  due  to  phthisis  or  syphilis,  the  terms  Si/philitie  or  Phthisical  should 
W  prefixed  to  the  designation  of  the  disease,  and  the  case  ought  to  be  returned  under  the  head 
of  Mm  primary  affection. 

S  The  term  Secondary  has  been  applied  to  pneumonia  when  It  occurs  as  a  complication  of 
iOB#  other  disease  ;  such  oases  ought  to  be  returned  under  the  head  of  the  primary  affection. 
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DiSEABBS  OF  THE  BbOKCHIAL  GLANDS. 

388.  iDflammation. 
889.  Abscess. 
840.  Enlargement. 


(49K)  Cancer. 

841.  Kon-malignant  tumor. 

(681.)  Tid>ereU. 


DISEASES  OF  THE 

Diseases  of  the  Lips. 

The  affected  lip  might  to  be  specified. 

842.  Ulcer. 

(48^)  Syphilitic  ulcer. 

848.  Fissures. 

(49*.)  Cancer. 

(68^)  Strumous  hypertrophy. 

844.  Cyst. 

845.  Malformations. 

846.  Hare-lip. 

Diseases  of  the  Mouth. 

847.  Stomatitis. 

848.  Ulcerative  stomatitis. 

849.  Thrush.     Syn.^  Aphtha.     Vesicular 

stomatitis. 

860.  Parasitic    thrush.     Syn.^    Parasitic 

aphthse. 

861.  Abscess  of  the  cheek. 

862.  Cancrum    oris.    Syn.,    Gangrenous 

stomatitis. 
868.  Cysts  of  the  cheek. 
864.  Ranula. 
(49>.)  Cancer. 

Diseases  of  the  Jaws  (exclusive  of  the 

Alveoli). 

856.  Adhesion  of  the  jaws  by  cicatrix. 

856.  Abscess  of  the  antrum. 
(491.)  Ciinc<?r. 

857.  Pibrous  tumor. 

858.  Myeloid  tumor. 

859.  Osseous  tumor. 

Hypertrophy  of  the  bones  of  the 
face. 

860.  Cartilaginous  tumor. 

861.  Vascular  tumor. 

862.  Cyst. 

Diseases,  Malformations,  and  In- 
juries of  the  Teeth,  Gums,  and 
Alyeoli. 

868.  Teething.* 

DISEASES  of  the   DENTAL  TISSUE. 

864.  Caries. 
866.  Necrosis. 

866.  Exostosis. 

867.  Absorption. 

DISEASES  OF  THE  DENTAL  PULP. 

868.  Irritation. 


DIGESTIVE  SYSTEM. 

869.  Inflammation. 

870.  Ulceration. 

871.  Gangrene. 

872.  Granulation  or  polypus. 
878.  Calcification. 

DISEASES  OF  THE  DENTAL  PERIOSTEUM. 

874.  Inflammation. 
876.  Gum-boil. 

876.  Chronic  thickening. 

877.  Kheumatic  inflammation. 

DISEASES  OF  THE  GUMS. 

878.  Inflammation. 

879.  Ulceration. 

880.  Hypertrophy. 

881.  Atrophy. 

882.  Induration  (in  infancy). 
{W^.)  Cancer. 
888.  JN'on-malignant  tumor. 

o.  Polypus. 

b.  Cartilaginous  tumor. 

c.  Vascular  tumor. 

884.  Epulis. 

DISEASES  OF  THE  ALYEOLI. 

885.  Inflammation. 

886.  Necrosis. 

887.  Caries. 

888.  Exostosis. 

889.  Dentigcrous  cyst. 

890.  Absorption. 

SPECIFIC  DISEASES  AFFECTING  THE  DEN- 
TAL PERIOSTEUM,  GUMS,  OR  ALYEOLI. 

891.  Mercurial  inflammation. 

892.  Phosphoric  inflammation  and  necro- 
sis. 

(902«.^  Blue  gum  from  lead. 
(45.)  Scurvy. 

Irregular  Dentition. 

Irregularity  in  the  time  of  eruption  of 
the — 

893.  Temporary  teeth. 

894.  Permanent  teeth. 
Irregularity  in  the  position  of  the — 

895.  Temporary  teeth. 

896.  Permanent  teeth. 
Irregularity  of  the  number  of  the— 

897.  Temporary  teeth. 

898.  Permanent  teeth. 
Irregularity  in  the  form  of  the — 


*  Any  affection,  such 
specified. 


oonvuUions  and  paralysis,  induced  by  this  condition,  shoald  be 
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899.  Temporary  teeth. 

400.  Permanent  teeth. 
Abnormal  development  of  the — 

401.  Dental  tissue. 

402.  Enamel. 

408.  Dentine. 

404.  Cementum. 

405.  Alveolar  portions  of  the  jaws,  in 

size. 

406.  Alveolar  portions  of  the  jaws,  in 

form. 

407.  Defective  growth  of  lower  jaw. 

406.  Mechanical  injuries  of  the  alveoli 
and  dental  periosteum. 

a.  Hemorrnage. 

b.  Fracture. 

409.  Mechanical  injuries  of  the  teeth. 

a.  Fracture, 
ft.  Dilaceration. 
e.  Dislocation. 
d.  Friction. 

DUEASBS  OF  THE  TONOUE. 

410.  Glossitis. 

411.  Ulceration. 

412.  Aphthous  ulcer. 
418.  Arncess. 

414.  Hypertrophy. 
(4Si.)  Ftimcary  gyphilia, 
(4d^.)  Secondary  gyphilU, 
(i^.\Epithelval  cancer, 

415.  Vascular  tumur. 

416.  Tongue-tie. 
(87.)  *Paraly8%9. 

Diseases  of  the  Fauces  and  Palate. 

417.  Sore  throat. 

418.  Relaxed  throat. 

419.  Ulcerated  throat. 

420.  Quinsy.    iSyn.,  Cynanche  tonsillaris. 

421.  Tonsillitis. 

422.  Sloughing  sore  throat.    Syn,^  Putrid 

sore  throat.     Cynanche  maligna.f 
(19. )  Diphtheria, 
428.  Enlarged  tonsils. 
(49*.^  Cancer  of  tonsils. 
(58^)  Scrofulous  diseases  of  tonsils. 

424.  Elongated  uvula. 

425.  Perforation  of  the  palate. 

426.  Stricture  of  the  fauces. 

(48>.)  Syphilitic  affection  o/ fauces  and  ton* 

sils. 
(49».)  Cancer. 

427.  Non-malignant  tumor. 

a.  Fibro-oellular  tumor, 
ft.  Fibro-cystic  tumor. 

428.  Cleft  palate. 


Diseases  of  the  Phabtkx. 

429.  Pharyngitis. 

430.  Ulcer. 

a.  Superficial  ulcer, 
ft.  Perforating  ulcer. 

481.  Abscess. 

482.  Sloughing. 

488.  Adhesion  of  soft  palate. 

434.  ^DilaUtion. 

[48^.)  Syphilitic  affection. 
J49».)  Cancer. 
1037.)  Foreign  bodies. 
(87.)  ^Paralysis. 

Diseases  of  the  Saliyabt  Glakds. 

435.  Inflammation. 

486.  ♦Salivation.    Syn.y  Ptyalism. 

437.  Abscess. 

438.  Salivary  fistula. 
(21.)  Mumps. 

4QK)  Cancer. 

39.  Non-malignant  tumor. 
440.  Salivary  calculus. ;[ 

Diseases  of  the  (Esophagus. 


^ 


441.  (Esophagi  tis. 

442.  Ulceration. 

443.  »Perforation. 

444.  »Stricture. 
(491.)  Cancer. 
h038.)  Foreign  bodies. 

445.  Malformations. 
^83.)  *  Paralysis. 

446.  Dysphagia. 

Diseases  of  the  Stomach. 

447.  Gastritis. 

^916,  &c.)  a.  F^om  irritant  poisons. 

448.  Chronic  ulcer. 

449.  Hiematemesis. 

450.  Perforation. J 
461.  *Dilatation. 

452.  *Stricture. 

453.  Gastric  fistula. 

454.  Hernia. 
(49».)  Cancer. 
(50».)  CoUoid. 

455.  Non-malignant  tumor. 

456.  SarcinsB. 

(1061-63.)  Injuries  to  the  stomach. 
(1065.)  Foreign  bodies. 

457.  Laceration  (spontaneous). 

458.  Dyspepsia. 

459.  Gastrodynia. 

460.  Pyrosis. 

461.  *  Vomiting. 


*  When  the  eauie  of  this  affection  has  been  ascertained,  the  case  shoald  bo  returned  under 
the  bead  of  the  primary  disease,  the  secondary  affection  being  also  specified. 

t  This  affection  must  be  distinguished  from  malignant  scarlet  fever. 

I  Wbeoever  any  of  the  affections  of  the  mouth,  throat,  or  parts  connected  therewith  depend 
OB  pypbilit.  tcurvj,  local  irritants,  or  any  other  specific  cause,  the  fact  should  be  stated. 

S  ibe  eaase  of  the  perforation,  when  ascertained,  should  be  stated. 
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DISSA8S8  OF  THE  IKTX8TINS8. 

462.  Enteritia. 
468.  Typhlitis. 
464.  Dysentery. 
466.  Ulceration. 

466.  Perforation. 

467.  Abscess  in  the  sub-peritoneal  tissue. 

468.  Fecal  abscess. 

469.  Fistula. 

a.  Fecal  fistula.     Syn.,  Artificial 
anus. 
(567.)  Vesico-intestinal  fistula. 

470.  Hemorrhage. 

471.  Melsena. 

472.  *Dilatation. 
478.  ♦Tympanites. 
474.  *Ob8truction. 
476.  Stricture. 

476.  Intussusception. 

477.  Internal  strangulation. 

a.  Mesenteric. 

b,  Mosocolic. 

478.  Hernia. 

a.  Reducible. 

b.  Irreducible. 

c.  Obstructed. 

d.  Inflamed. 

e.  Strangulated. 

1.  Diaphragmatic. 

2.  Epigastric. 
8.  Ventral. 
4.  Umbilical. 
6.  Lumbar. 

6.  Inguinal. 

a.  Oblique. 

b.  Direct. 

e.  Incomplete. 

d.  Scrotal. 

e.  Congenital. 

7.  Femoral. 

8.  Obturator. 

9.  Perineal. 

10.  Pudendal. 

11.  Vaginal. 

12.  Ischiatic. 

479.  Diseases  of  hernial  sacs. 

a.  Inflammation. 

b.  Fibrinous  efl'usion  with  closure, 
e.  Suppuration. 

d.  Dropsy. 

e.  Movable  bodies. 
/.  Laceration. 

491.)  Cancer. 

601.)  OoUoid. 

80.  Non-malignant  tumor. 

a.  Polypus. 
481.  Worms. 
(1066.)  Conereiuma, 
(1066.)  Foreign  bodies. 


I 


a061-68.)  Ir^riea. 
482.  Diarrhoea, 
f  17.)  Simple  ehoUra. 
(18.)  Malignant  cholera. 

a.  Choleraic  diarrhoea. 
488.  ♦ParalysU. 
484.  Colic. 
(902V)  Lead  colic. 
4:56.  Constipation. 

Diseases  of  the  Rectum  akd  Anus. 

486.  Ulcer. 

487.  Abscess. 

488.  Fistula  in  ano. 
[608.)  Recto-vesical  fistula. 

686.^  RectO'Urethral  fistula. 
l670.)Recto-v€iffin€U  fistula. 

489.  Haemorrhoids. 

a.  Internal. 

b.  External. 

490.  Hemorrhage  from  rectum. 

491.  Fissure  of  the  anus. 

492.  Prolapsus. 

493.  *Stricture. 

(49.)  Cancer  of  the  rectum. 
(49.)  Cancer  of  the  anus. 

Syphilis  of  rectum. 

Condyloma  of  anus. 

494.  N  on-malignant  tumor  of  the  rectum. 

o.  Polypus. 
(1072,  78.)  Injuries. 
(1079.)  Foreign  bodies. 
496.  Neuralgia. 

496.  Spasm  of  the  sphincter  ani. 

497.  Pruritus  ani. 

Diseases  of  the  Liver. 

498.  Hepatitis. 

499.  Abscess,  t 

(28.)  Pyoemic  infiammation  and  abscess. 

600.  Acute  atrophy. 

601.  Simple  enlargement.    Syn.^  Conges- 

tion of  the  liver. 

602.  Thickening  of  the  capsule. 

603.  Cirrhosis. 

604.  Fatty  liver. 
606.  Fibroid  deposit. 

606.  Lardaceous   liver.     1^^.,   Amyloid 
disease  of  the  liver.   Waxy  liver.  J 
(48.)  Syphilitic  deposit. 
(49.)  Cancer. 
50.)  Colloid. 
7.  Non-malignant  tumor. 

608.  Cyst. 
(53».)  Tubercle. 

609.  Hydatid. 
(1061-63.)  Injuries. 

610.  Jaundice.     Syn.^  Icterus. 

611.  Obstruction  of  vena  portae. 


^ 


*  When  the  eause  of  this  afioetion  has  been  ascertained,  the  case  should  be  returned  under 
the  head  of  the  primary  disease,  the  secondary  affection  being  also  specified. 

t  When  abscess  of  the  liver  is  associated  with  dysentery,  injury,  or  any  other  condition,  the 
fact  should  be  stated. 

I  Such  cases  have  been  described  under  the  name  of  Scrofulous  disease  of  the  liver. 
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PiSJBASXS  OF  THB  HePATIC  DuCTS  AND 

Gall-Bladdeb. 

512.  Inflammation. 
613.  Ulcer. 

514.  Perforation. 

a.  Biliary  fistula. 

515.  Obstruction. 
(49.)  Cancer. 

516.  Gallstones. 

a.  Passage  of  gallstones  through 
duct. 
(1061-68.)  Injuries, 

Diseases  of  the  Pancreas. 

517.  Abscess. 

518.  Obstruction  of  the  duct. 
(49». )  Qmcer. 

(50>.)  Colioid, 

519.  Calculi. 

Diseases  of  the  Spleen. 

520.  Splenitis. 

521.  Abscess. 

(28.)  P^cemie  inflainmation  and  abscess. 

522.  Congestion.    Syn.^  Ague  cake. 
528.  Fibrinous  deposit. 

624.  Hypertrophy. 

a.  Leucocythnmia. 


625.  Lardaceous  spleen.     Syn.^  Amyloid 

disease.     Waxy  spleen. 
(49>.)  Cancer. 
(601.)  CoUoid. 
(631.)  Tubercle, 

626.  Hydatid. 
(1058.)  Rupture, 

Diseases  of  the  PERiT0NEi7&f. 

627.  Peritonitis. 

(713.)  a.  Puerperal  peritonitis. 

b.  Chronic  peritonitis. 

c.  Suppurative  peritonitis. 
(631.)  ^.  Tubercular  peritonitis. 

e.  Adhesions  of  peritoneum. 

628.  *A8cites. 
(491.)  Cancer. 
(601.)  Colloid. 

629.  Hydatid. 
(1069-62.)  Injuries. 

Diseases  of  the  Mesenteric  Glands. 

630.  Inflammation. 

631.  Abscess. 

632.  Enlargement. 
(491.)  Cancer. 

633.  Non-malignant  growth. 
(681.  J  Tubercle. 

(681.)  Tabes  mesentetnca. 


DISEASES  OF  THE  URINARY  SYSTEM. 


Diseases  of  the  Kidney. 

584.  Bright's  disease.    Syn.^  Albuminu- 

ria. 

1.  Acute     Bright's    disease.      Syn.^ 

Acute  albuminuria.  Acute  des- 
quamative nephritis.  Acute 
renal  droppy. 

2.  Chronic  Bright's  disease.      Syn.^ 

Chronic  albuminuria. 
SiiU>-dirufions :  * 

a.  Granular  kidney.  Syn,^  Con- 
tracted granular  kidney.  Chronic 
desquamative  nephritis.  Gouty 
kidney. 

b.  Fatty  kidney. 

c  Lardaceous  kidney.  5yn.,  Amy- 
loid disease.     Waxy  disease. 

585.  Suppurative  nephritis. 
536.  Abscess. 

687.  Pyelitis. 

588.  Fibrinous  deposit. 

589.  Hydronephrosis. 

540.  Hyf>ortrophy. 

541.  Atrophy. 
(49».)  Cancer. 

642.  Non-malii;nant  tumor. 

548.  Simple  cyst. 

644.  Urinary  cyst  (from  injury). 

{W.)  Tubercle. 

M6.  Entozoa 


a.  Hydatid. 

6.  Eustrongylus  gigas. 

546.  Calculus. 

547.  Calculus  in  the  ureter. 

548.  Malformations. 
(1061-63.)  Injuries. 

549.  *H8ematuria  renalis. 

550.  *Suppres8ion  of  urine.     Syn.^  Isch- 

uria renalis. 
(47.)  Diabetes.     Syn.y  Diabetes  mellitus. 
661.  *Diurcsis. 
552.  Movable  kidney. 

Diseases  of  the  Bladder. 

663.  Cystitis.     Syn.j  Catarrh  of  the  blad- 
der. 
a.  Acute. 
*6.  Chronic. 
554.  Ulceration. 

565.  Suppuration. 

566.  Sloughing. 

667.  Vesico-intcstinal  fistula. 

668.  necto-vesical  fistula. 
069.  Vesico-vaginal  fistula. 

659.  Hypertrophy. 

660.  *Di8tcn8ion. 

a.  Sacculated  bladder. 

b.  Kupture. 

661.  Inversion. 

662.  Extroversion. 


*  When  the  oaase  of  this  affeotion  bus  been  ascertained,  the  case  should  be  returned  under 
the  bead  of  the  primary  disease,  the  secondary  affection  being  also  specified. 
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668.  Hernia. 
(49.)  Cancer. 
664.  Fibrous  tumor. 
666.  Villous  tumor. 

666.  Calculus. 

a.  Uric  acid. 

b.  Urate  of  ammonia. 

e.  Uric    oxide.       Syn.j    Xanthic 

oxide. 
cL  Oxalate  of  lime. 
e.  Cystic  oxide. 
/.  Phosphate  of  lime. 
,    ff.  Triple  phosphate. 
A.  Fusible. 
i.  Carbonate  of  lime. 
k.  Fibrinous. 
L  Urostealith. 
m.  Blood  calculus. 
Foreign  bodies. 

667.  *H8ematuria  (vesical). 

668.  ♦Paralysis. 

669.  ♦IrriUbility. 

670.  ♦Spasm. 

671.  Neuralgia. 

672.  ♦Incontinence  of  urine. 

678.  ♦Retention  of  urine. 

DisEAsss  or  THE  Pbostats  Gland. 

674.  Inflammation. 

a.  Acute. 

b.  Chronic. 
676.  Ulceration. 

676.  Abscess. 

677.  Atrophy. 
49.)  Cancer, 

78.  Non-malignant  tumor.     %n.,   En- 
larged lobe  of  prostate. 

679.  Cyst. 
71.)  Tubercle, 
80.  Calculi. 


i' 


i 


GONOSSH<EA   AND  ITS  COMPLICATIONS, 

681.  Gonorrhoea. 

a.  In  male. 

b.  In  female. 

682.  Balanitis. 

Herpes  prepuHdUs, 
688.  Phimosis. 
684.  Paraphimosis. 
686.  Condyloma.    ^ 

a.  In  male. 

6.  In  female. 

686.  Gleet. 

687.  Lacunar  abscess. 

688.  Bubo. 
Prostatic  abscess. 

689.  Epididymitis.      Syn.,    Gonorrhoeal 

orchitis. 
a.  Abscess. 

690.  Abscess  of  the  spermatic  cord* 
(628.)  Inflammaiion  of  ovary, 

691.  Abscess  of  the  vulva. 

!117.)  Gkmorrhceal  ophthalmia. 
140.)  OonorrhoetU  iritis. 
(86. )  GonorrhoBol  rheumatism. 

Diseases  ov  the  Male  Urethra* 

592.  Stricture.! 

a.  Organic. 

b.  Traumatic. 

c.  Spasmodic. 

d.  Inflammatory. 
698.  Ulcer. 

694.  Urinary  abscess. 
696.  Urinary  fistula. 

696.  Recto-urethral  fistula. 

697.  Extravasation  of  urine. 

698.  Impacted  calculus. 

a.  Foreign  bodies. 


DISEASES  OF  THE  GENERATITF  SYSTEM, 


DISEASES   OF   THE    MALE   ORGANS   OF   GENERATION. 


PENIS. 

699.  Infiammation. 
600.  Abftcess. 
(681*.)  Gonorrhcra. 
oOl.  Gangrene. 
602.  ^Priapism. 
(481.)  Svphilis. 
(49».)  Cancer. 

a.  i>f  prepuce. 

b.  Of  body. 

608.  Non-malignant  tumors. 

(1069.^  Injuries. 

604.  Phimosis — congenital. 


Sl^ROTUII. 


606.  Sloughing. 


606.  (Edema. 

607.  Elephantiasis. 
(828.)  Prurigo, 
(48*.)  SyphUis, 
(49».)  Cancer. 

(49*.)  Epithelial  cancer,     Syn.,  Chimney^ 
sweeper's  cancer. 

608.  Non-malignant  tumor. 

Cord. 

609.  Hydrocele. 

Varieties: 
a.  Encvsled. 
6.  IMfiTused. 

610.  Varicocele. 


"t^  When  Ui«  cause  of  this  affection  h»«  been  aM^ertained,  the  ca^e  shoald  be  returned  under 
the  head  of  the  primanr  dieeaM>.  the  necimdarr  affection  being  also  ipeeifled. 
t  When  the  eauM  of  the  strict  are  \s  known  it  fhonld  be  stated. 
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611.  Non-malignant  tumor. 

612.  Neuralgia. 

Tunica  Yaoivalis. 

618.  Inflammation. 

614.  Hydrocele. 

Varieties: 

a.  Congenital. 

b.  Infantile. 
e.  Encysted. 

615.  Hematocele. 

616.  Loo«e  bodies. 


TK8TICLK. 


617.  Orchitis. 


a.  Acute. 

b.  Chronic. 

618.  Abscess. 

619.  Protrusion  of  tubuli.     Syn.f  Hernia 

testis.    Fungus  testis. 

620.  Atrophy. 

(48^.)  Syphilitic  disease, 
{49K)  Cancer, 

621.  Non-malignant  tumor. 

622.  Cystic  disease. 
(68«.)  TubercU, 
(1069J  Injuriei. 

623.  Foetal  remains  in  testicle. 

624.  Malposition. 

625.  Spermatorrhosa. 

626.  Impotence. 

627.  Neuralgia. 


DISEASES  OF  THE   FEMALE   ORGANS   OF   GENERATION  IN   THE 

UNIMPREQNATED   STATE. 


Ovary. 

628.  Inflammation. 

629.  Abscess. 

680.  Hemorrhage. 

681.  Atrophy. 

682.  Hypertrophy. 
(49.)  Cancer. 

688.  Fibrous  tumor. 

684.  Encysted  dropsy. 

685.  Complex  cystic  tumors.     Svn.,  Al- 

yeolar,  gelatinouS|  and  colloid  tu- 
mor of  the  ovary.   Cysto-sarcoma. 
«.  With  intracystic  growths. 

686.  Cysts,      containing       tegumentary 

structures — hair,  teeth,  and  bones. 
Syn.,  Dermoid  cysts. 
(68».)  Tubercle. 

687.  Cyst  containing  hydatid. 

688.  IMslocation. 

689.  Hernia. 

Fallopiak  Tube. 

640.  Abscess. 

641.  Dropsy. 

642.  Stricture. 
648.  Occlusion. 
(491.)  Cancer, 

644.  Cyst. 
(58».)  Tubercle. 

645.  Dislocation. 

646.  Hernia. 

Broad  Lioamkitt. 

647.  Inflammation. 

a.  Pelvic  jwritonitis. 

b.  Pelvic  cellulitis. 

648.  Abscess. 

649.  Cvst. 


(817.)  Perl-uterine  or  pelvic  hsBmatocele. 

Uterus. 

650.  Catarrh.     Syn.,  Leucorrhoea. 

a,  Hydrorrhoea. 

651.  Inflammation. 

Granular  inflammation. 
Abrasion. 
652    Ulcer. 

653.  Kodent  ulcer. 

654.  Abscess. 

655.  Utero-vesical  fistula. 

656.  Stricture  of  the  orifice. 

657.  "        of  the  canal. 

658.  Occlusion  of  the  orifice. 

659.  *'  of  the  canal. 

660.  Hypertrophy. 

661.  Atrophy. 
(491.)  Cancer. 

a.  Scirrhus. 

b.  Medullary  cancer. 

c.  Epithelial  cancer. 

662.  Fibrous  tumor. 
668.  Polypus.* 
(531.)  Tubercle. 

664.  Displacements  and  distortions. 

a.  Antiversion. 

b.  Retroversion. 

c.  Antifiexion. 

d.  Ketroflexion. 

e.  Inversion. 
/.  Prolapsus. 

1.  Procidentia. 
g.  Hernia. 

Vagina. 

665.  Catarrh.    Syn,,  Leucorrhoea. 

666.  Inflammation. 


•  Vndt  this  head  ihoald  be  returned  all  pedunculaUd  tumors  growing  from  the  cavity  or 
■Mk  of  the  uterus,  whether  muoous,  eellular,  or  fibrous. 
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667.  Abscess. 
(680^)  GonorrhcRa, 

668.  Cicatrix  or  band. 
668*.  Vaginal  fistula. 

669.  Yesico-va^inal  fistula. 

670.  Recto-vagmal  fistula. 

671.  Hernia. 

a.  Cystocele. 
h.  Rectocele. 
(49».)  Cancer. 

672.  Laceration. 

673.  Polypus. 

Vulva. 

678*.  Inflammation  of  labia. 

674.  Pruritus  of  labia. 
(868.)  Eczema  of  labia, 
676.  (Edema  of  labia. 

676.  Abscess. 

677.  Gangrene. 

678.  Hypertrophy.* 

o.  Elongation  of  cervix. 

679.  Occlusion. 

680.  Imperforate  hymen. 
(262.)  Vat'icose  veins, 
(481.)  Syphilis, 


(49'.)  Cancer. 

681.  Vascular  tumor  of  the  meatus  urin- 

arius. 

682.  Mucous  cyst. 
(6861*.)  Condyloma, 

Functional  Diseases. 

688.  Amenorrhoea.   English  Syn,^  Absent 
menstruation. 
Varieties : 
a.  From  original  defective  form- 
ation. 
6.  From  want  of  development  at 
the  time  of  puberty. 

c.  From  mechanical  obstruction. 

d.  From  temporary  suppression. 
688.  Chlorosis,   English  Syn.,  Oreen  sick" 

ness. 

684.  Scanty  menstruation.      ^S^.,  Defi- 
cient menstruation. 

686.  Vicarious  menstruation. 

686.  Dysmenorrhoea.  JSn^/t^A^S^.,  Pain- 

ful menstruation. 

687.  Menorrhagia.     English  l^^.^'ExceS' 

sive  menstruation. 


AFFECTIONS   CONNECTED  WITH   PREGNANCY. 


f Disorders  of  the  Nervous  System. 

Neuralgia. 
Varieties : 

a.  Odontalgia. 

b.  Cephalalgia. 

c.  Mastodynia. 
Chorea. 
Convulsions. 
Hypochondriasis. 
Mania. 

•[■Disorders  of  the  Circulatory 
System. 

Varicose  veins — 

a.  Of  the  lower  extremities. 

b.  Of  the  labia. 

c.  Of  the  rectum.     Haemorrhoids. 
Serous  exudation. 

Varieties  : 

a.  Ascites. 

b.  (Edema  of  labia. 

e.  (Edema  of  lower  extremities. 
Syncope. 
Palpitation. 

fdlsorders  of  the  respiratory 
System. 

Dyspnoea. 

Orthopnoea. 

Cough. 

fDlSORDERS  OF  THE  DIGESTIVE  SYSTEM. 

Salivation. 

Depraved  and  capricious  appetite. 


Nausea  and  vomiting. 

Cardialgia  or  Heartburn. 

Pyrosis. 

Intestinal  cramp— colic. 

Constipation. 

Diarrhoea. 

Jaundice. 

fDlSORDERS  OF   THE  IJrINARY  SYSTEM. 

Albuminuria. 
Dysuria. 

Incontinence  of  urine. 
Retention  of  urine. 

Disorders  of  the  Generative 

System. 

689.  Metritis.     Syn.^  Hysteritis. 

690.  Discharge  of  watery  fluid  from  the 

uterus.     Hydrorrhoea. 

691.  Rheumatism  of  the  uterus. 

692.  Hysteralgia. 

693.  Spurious  pains  and  cramps. 

(6Go.)  Catarrh  of  vagina,     Syn.,  LeucoT' 
rhcea. 

694.  Sanguineous  discharge.     <Syn.|  Men- 

struation. 
696.  Hemorrhage. 

696.  Displacement  of  uterus. 

Varieties  : 

a.  Prolapsus. 

b.  Hernia. 

c.  Retroversion. 
(674.)  Pruritus  of  the  vulva, 

697.  Abortion. 


*  Specify  the  part. 

t  These  affeotions  are  teeondary,  and  are  therefore  not  nambered. 
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698.  Premature  labor. 

699.  £xtra-uterine  gestation. 

ArrscTioKS  coknxctkd  with  Parturi- 
tion. 

700.  Atony  of  the  uterus. 

701.  Over-ndistension  of  the  uterus. 

a.  From  excess  of  liquor  amnii. 

b,  <*      twins,  triplets,  &c. 

702.  Mechanical  obstacle  to  the  action  of 

the  uterus. 

a.  From  occlusion  of  the  os  uteri. 

b.  From  rigidity  of  the — 

OS  uteri. 

Tagina. 

perineum. 

c.  Prom  cancer  of  the  cervix  uteri. 

d.  "      narrowness  of  the  vagina. 

e.  '*     cicatrix  or  band  in  the 
vagina. 

/.  From  vaginal  cyst. 

prolapsus  of  the  bladder, 
stone  in  the  bladder, 
distended  rectum, 
prolapsus  of  the  rectum, 
tumor. 
Varieties: 

1.  Uterine. 

2.  Ovarian. 
8.  Pelvic. 
4.  Of  external  parts. 

From  polypus. 

fractured  pelvis, 
exostosis. 
p.  From   distorted  or    contracted 

pelvis. 
q.  From  dislocated  lumbar  verte- 
bra into  pelvis.     Syn,^  Spon- 

dylo  listhcsis. 
r.  From  ankvlosed  coccyx. 
«.  From  diminutive  pelvis. 
t  Extreme  anteversion   of  uterus 

(with  pendulous  abdomen), 
u.  From  excessive  size  of  fa'tus. 
V.      **      malposition  of  foetus. 
tr.     "      malformation  of  foetus. 
X.  From  enlargement  of  foetus  from 

disease. 
y.  From  unusual  thickness  of  foetal 

membranes, 
z.  From  unusual  shortness  of  funis. 
r08.  Hemorrhage. 

a.  From    placenta  praevia.     Syn., 

Unavoidable  hemorrhage. 
6.  From  accidental  detachment  of 


m. 

ft. 

o. 


II 


placenta.      Syn.^    Accidental 
hemorrhage. 
e.  Thrombus  of  cervix    uteri   or 
labium. 
704.  Rupture  or  laceration  of  the — 

uterus. 
706.         vagina. 

706.  urinary  bladder. 

707.  perineum. 

708.  Retention  of  the  placenta. 

a.  From  atony  of  the  uterus. 

b.  From   irregular    or  hour-glass 

contraction. 
e.  From  preternatural  adhesions. 

709.  Inversion  of  the  uterus. 

710.  Convulsions. 

Affections  consequent  on  Parturi- 
tion. 

711.  Post-par tum  hemorrhage. 
(83.)  Puerperal  ephemera, 

712.  Milk  fever. 
(82.)  Puerperal  fever, 

713.  Metro-peritonitis.     %n.,  Puerperal 

peritonitis. 

a.  Metritis. 

b.  Peritonitis, 
(257.)  Phlebilis. 

{25S.S  Phlegmasia  dolens. 

714.  telvic  cellulitis. 

716.  Iliac  and  pelvic  abscesses. 

716.  Sloughing  of  cervix  uteri. 

717.  **  vagina. 

718.  "  perineum. 

719.  "  bladder. 

720.  *«  rectum. 
(665.)  Utero-vesieal fistula, 

( 669. )  Vesico-vaginal  fistula. 
(670.)  Recto-vaginal  fistula. 
(723.)  Mammary  inflammation. 
(724.)  A/ommary  abscess. 

721.  Puerperal  mania. 

a.  (Connected  with  parturition. 
6.         "  "        lactation. 

722.  Puerperal    convulsions.     Syn.j   Ec- 

lampsia. 

723.  Sudden  death  after  delivery. 

a.  From  shock  or  nervous  exhaus- 

tion. 

b.  From  impaction  of  coagula  in 

the  heart  and  great  vessels. 

1.  Thrombosis. 

2.  Embolism. 

e.  From  entrance  of  air  into  veins 
(from  separation  of  placenta) 
(896.)  StiU.bom. 
(897.)  Premature  birth. 


DISEASES  OF  TUE  FEMALE  BREAST. 


728*.  Inflammation. 

a.  Acute. 

b.  Chronic. 

724.  Abscess. 

725.  Sinus. 

726.  Gal  actor  rhoea. 

727.  Deficiency  of  milk. 


728.  Hypertrophy. 

729.  Atrophy. 

730.  Depressed  nipple. 

731.  Chapped  nipple. 

732.  Ulcerated  nipple. 
(49».)  Cancer. 

a.  Scirrhus. 
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b.  Medullary  cancer, 

c.  Epithelial  cancer, 
(60.)  Colloid, 

738.  Fibrous  tumor.    Syn,y  Painful  sub- 
cutaneous tumor. 
784.  Fibro-plastic  tumor. 
786.  Fatty  tumor. 

786.  Osseous  tumor. 

787.  Cartilaginous  tumor.   i^n.,Enchon- 

droma. 


788.  Cbronic    mammary  tumor.     Syn., 

Adenoid  tumor. 

789.  Vascular  tumor. 

740.  Cyst. 

741.  Complex  cystic  tumor.     Syn.f  Cysto- 

sarcoma. 

742.  Hydatid. 

743.  HypersBsthesia. 

744.  Mastodynia.    Syn.^  Neuralgia. 


DISEASES  OF  THE  MALE  MAMMILLA. 


746.  Inflammation. 
746.  Hypertrophy. 
(49».)  Cancer, 


747.  Non-malignant  tumor. 

748.  Cyst. 


DISEASES  OF  THE  ORGANS  OF  LOCOMOTION. 


Diseases  of  Bones.* 

749.  Ostitis. 

a.  Periostitis. 
1.  Nodes. 

760.  Diffuse  periostitis.    Syn,^  Acute  pe- 

riosteal abscess. 
a.  Acute  necrosis. 

761.  Osteo-myelitis. 

762.  Chronic  abscess. 
768.  Caries. 

764.  Necrosis. 

766.  MoUities  ossium. 

766.  Hypertrophy. 

767.  Atrophy. 

768.  Spontaneous  fracture.     (The  cause, 

if  known,  should  be  stated.) 
(48^.^  Syphilitic  disease, 
(491.)  Cancer, 

769.  Non-malignant  tumors. 

a.  Fibrous  and  fibro-cystic. 

b.  Myeloid. 

c.  Cartilaginous.      Syn,^   Enchon- 

droma. 

d.  Exostosis. 

1.  Diffused  exostosis. 

760.  Cyst. 
(64.)  Rickets. 

(63.)  Scrofulous  disease, 

761.  Hydatid. 

Diseases  of  JoiNTs.f 

762.  Acute  synovitis. 
768.  Chronic  synovitis. 

a.  Pulpy  degeneration  of  synovial 

membrane. 

b.  Strumous  disease  of  joints, 

1 .  Morbus  coxce, 
764.  Ulceration  of  cartilage. 
766.  Abscess. 

a.  Pycemic  abscess. 
766.  Ankylosis. 

a.  Deformity  from  ankylosis. 


767.  Dropsy  of  joint. 

f36.)  OonorrhceiU  rheumatism, 
(37.)  Synovial  rheumatism, 
(42.)  Oouiy  synovitis. 

(43.)  Chronic  osteo-arthriHs,  Syn.,  Chronic 
rheumatic  arthritis, 

768.  Degeneration  of  cartilage  and  articu- 

lar surfaces  of  bones. 

769.  Perforation  of  joints. { 

770.  Loose  cartilaee.    Syn.^  Loose  body. 

771.  Relaxation  of  ligaments. 

772.  Displacement  of  articular  cartilage. 

773.  Knock-knee. 

774.  Bow-leg,  or  out-knee. 
(49«.)  Cancer. 

776.  Non-malignant  tumor. 

776.  Neuralgia  of  joints. 

Diseases  of  the  Spike. 

777.  Ulceration  of  ligaments  and  carti- 

lages. 

778.  Caries  and  necrosis. 

a.  Spontaneous  fracture  of  odon- 
toid urocess. 

779.  Psoas,  lumbar,  and  other  abscesses. 

780.  Angular  deformity.  Syn.,  Kyphosis. 

781.  Lateral  curvature.     Syn,,  Skoliosis. 

782.  Anterior  curvature.     Syn. ,  Lordosis. 
(54.)  Rickety  curvature, 

783.  Ankylosis. 

(43.)  Chronic  osteo- arthritis, 

784.  Non-malignant  tumor. 
(49».)  Cancer. 

t85  Hydatid. 

786.  Deformity- from  malformations. 

Diseases  of  the  Muscular  System.} 

MUSCLE. 

787.  Inflammation. 

788.  Abscess. 

789.  Gangrene. 

790.  Atrophy. 


*  In  all  oases  the  bone  affected  mast  be  specified. 

t  In  all  oases  the  joint  affeoied  is  to  be  specified. 

I  This  refers  to  perforation  by  disease,  and  should  be  returned  with  the  original  affeotion. 

\  In  all  oases  the  affeoted  mnsole  or  masoles  should  be  stated. 
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791.  ProgreMiTe  atrophy. 

Locomotor  ataxy. 

792.  Fatty  degeneration. 
798.  Ossiication. 

(48>.)  Syphilitie  (Upoait, 
(49».)  Cancer. 
(60«.)  Colloid. 

794.  Non-malignant  tumor. 

a.  Erectile  tumor. 

795.  Cyst. 

Rupture. 
(86.)  Infantile  partilyais. 

796.  Trichinosis. 
(93.)  Spasm. 

797.  Exhaustion. 
(87^.)  Scrtventr^s  palsy. 
(19*.)  J>iphtheritic paralysis, 

TKNDONB. 

798.  Inflammation. 
(875*.)  Thecal  abscess. 

799.  Adhesion  of  tendons. 
(491.)  Cancer. 

8U0.  Non-malignant  tumors. 


801.  Contraction  of  tendons,  fascisB,  or 

muscles. 

802.  Club-foot. 

a.  Talipes  varus. 

b.  <*       valgus. 

c.  "       equinus. 

d.  *<       calcaneus. 

e.  *<       calcaneo- varus. 
/.       "       equino-valgus. 

Syn.f  Flat-foot. 

803.  Club-hand. 

804.  Contracted  palmar  fascia. 
806.  Wry  neck. 

(1135.)  Rupture  of  tendon. 

APPENDAGES  OF  MUSCULAR  SYSTEM. 

806.  Enlarged  bursa  patellae,  i^n.,  House- 

maid's knee. 

807.  Enlargement  of  other  bursa  (specify 

which). 

808.  Bursal  tumor. 

809.  Bursal  abscess. 

810.  Bunion. 

811.  Ganglion. 

a.  Diffused  palmar  ganglion. 


DISEASES  OF  THE  CELLULAR  TISSUE. 


812.  Inflammation. 

818.  Abscess. 

844.  Inflammatory    induration    in    the 

newly  born. 
815.  Slough. 

(27^.)  Phlegmonous  erysipelas. 
[856.)  Carbuncle.    Syn.,  Anthrax. 
dl6.  Obesity. 


817.  Hemorrhage. 

a.  Pelvic  hsematocele. 

818.  Non-malignant  tumor. 
(49».)  Cancer. 

819.  Parasites. 

(1351.)  Foreign  substances. 

820.  Emphysema. 


DISEASES  OF  TUE  CUTANEOUS  SYSTEM. 


Diseases  of  the  Skin.* 

(27.)  Erysipelas. 

821.  Erythema.     Thia  term  includes 

1.  Erythema  l»ve. 

2.  Erythema  fugax.     Syn.^  E.  vo- 

laticum. 

3.  Erythema  marginatum. 

4.  **  papulatum. 

5.  *'  tuberculatum. 

6.  "  nodosum. 

822.  Intertrigo. 

828.  Ko'i<.H)la.     (This  term  includes 

1.  Roseola  lestiva. 

"2.       *'        autumnalis. 

8.       **        symptomatica. 

4.       "        annulata.) 
824.  Urticaria.    English  Syn. ,  Nettle  rash. 

a.  Urticaria  acuta. 

h.        **         chronica. 
(Under  one  or  (»ther  of  these  heads  are 

included 

1.  Urticaria  fcbrilis. 

2.  **  evanida. 
8.         **  iKjrstans. 


4.  Urticaria  conferta. 

5.  *<  subcutanea. 

6.  <^  tuberculata.) 

825.  Pellagra. 

826.  Acrodynia. 

827.  Asturian  rose. 

828.  Prurigo. 

829.  Lichen.     (This  term  includes 
1.  Lichen  simplex. 


2. 
8. 
4. 
5. 


tt 
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pilaris. 

circumscriptus. 
agrius. 

tropicus.     English  Syn.  f 
Prickly  heat.) 

(The  so-called  Lichen  lividus  is  really 
u  form  of  Purpura.) 

880.  Strophulus.    ^n^^i^A^Syn.,  Redgum. 
Tooth  rash.     (This  term  includes 

1.  Strophulus  intertinctus. 

2.  "  confertus. 
8.         "            candidufl.) 

(Strophulus  albidus  is  referred  to  Acno. 
violaticus  to  Erythema.) 


n 


*  Wh«re  the  diMas«  if  local  its  sitaation  shoald  be  specified. 


TOL.    I. 
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881. 


882. 
888. 


884. 
885. 


886. 


8&7. 


888. 


889. 


840. 
841. 


842. 
843. 


844. 


846. 
846. 

847. 
848. 
849. 
(282 


Pityriasis.  (This  term  includes  Pity- 
riasis capitis.  English  Syn,,  Dan- 
driflf.) 

(Pityriasis  versicolor  is  referred  to 
Parasitic  affections  as  a  Synonym 
of  Tinea  versicolor.) 

Psoriasis.  (This  term  includes  Le- 
pra.) 

Psoriasis  vulgaris.  Syn. ,  Lepra  vul- 
garis. 

a.  Psoriasis  guttata. 

b,  "         diffusa. 

c.  "         gyrata. 

d,  **        inveterata. 
Miliaria. 

a.  Sudamina. 
Herpes. 
a.  Herpes  phlyctsenodes. 
6.       *'      circinatus. 

c.  "      iris. 

d.  **       zoster.       English    Syn.^ 

Shingles. 
Pemphigus.     Syn.^  Pompholyx. 

a.  Pemphigus  acutus. 

b.  **        chronicus. 

c.  **        solitarius. 
Eczema. 

a.  Eczema  simplex. 
6.         "       rubrum. 

e.  **       impetiginodes. 

d.  "       chronicum. 
Impetigo. 

a.  Impetigo  sparsa. 
6.        "         confluens. 

1.  Figurata. 

2.  Larvalis. 
Kupia. 

a.  Kupia  simplex. 

b.  **      prominens. 

c.  "      escharotica.     Syn.,  Pem- 
phigus gabgrsnosus. 

Ecthyma. 
Acne. 

a.  Acne  punctata.* 

b.  *'     indurata. 
"      rosacea. 

"      strophulosa.     Syn.^   Stro- 
phulus albidus. 

Sycosis.     Syn.f  Mentagra.f 
Stearrhoea. 

a.  Stearrhoea  simplex. 

b.  **  nigricans. 
Ichthyosis. 

a.  Ichthyosis  vera. 

b.  "  cornea. 
Xeroderma. 
Leucoderma.     (This   term  includes 

Vitiligo.) 
Albinismus. 
Canities. 
Melasma. 
.)  Melasma  Addisoni.     English  Syn., 

Addison's  disease.     Bronze  skin. 


c. 
d. 


850.  Lentigo  and  Ephelis.    EngUahSyn., 

Freckles. 

851.  Chilblain. 

852.  Frostbite. 
858.  Ulcer. 

854.  Fissures. 
(852.)  Oanerum  oris, 

855.  Boil. 

856.  Carbuncle.     Syn.^  Anthrax. 
(26.)  Malignant  pustule. 

857.  Onychia. 

858.  Onychia  maligna. 

859.  Whitlow. 

a.  Thecal  abscess. 

860.  Gangrene. 

861.  Hypertrophy. 

862.  Corn. 
868.  Bunion. 

864.  Elephantiasis  arabnm.    Syn.^   Bar- 

badoes  leg ;  Elephas. 
r51.)  True  leprosy.    Syn.^  El.  Grsecorum. 
o65.  Atrophy. 

a.  Linear  atrophy. 

b.  Alopecia. 

c.  Atrophy  of  nails. 
(49.)  Ckineer. 

866.  Fibro-cellular  tumor. 

867.  Fatty  tumor. 
(268.)  Ncevus  vascularis, 

868.  Nsevus.    5yn.,  Port  wine  stain. 

869.  NfBvus  pilaris.     Syn.^  Mole. 

870.  Sebaceous  tumor. 

a.  Steatoma. 

871.  Cornua. 

872.  Molluscum. 

873.  Warts. 

874.  Condyloma. 

a.  Male, 

b.  Female. 

875.  Cheloid. 

876.  FramboBsia. 
(51.)  Lupus. 

63. )  Scrofulous  disease. 
11.  Ingrown  nail. 

878.  Silver-stain. 
(986.)  Bums  aiul  Scalds, 
( \0\.)Hyperaesthesia. 

879.  Pruritus. 
(102.)  Ana^ihesia, 

880.  Ephidrosis. 

881.  Anidrosis. 

PABASITIC   DI8EA8B8  OF  THE  SKIN. 

882.  Tinea  tonsurans.     %n.,  Ringworm. 

Parasite^  Trichophyton  tonsurans. 

883.  Tinea    decalvans.      Syn.,^    Alopecia 

areata.      Par.,    Microsporon   Au- 
douini. 

884.  Tinea  favosa.     Syn.^  Favus.     Par.^ 

Achorion    Schoenleinii,    Pucciani 
Favi. 

885.  Tinea  versicolor.  %n.,  Pityriasis  ver- 

sicolor.   Par.y  Microsporon  furfur. 


^ 


*  When  the  Demodex  folliculonim  is  discovered,  its  presence  should  be  stated. 

t  When  the  Microsporon  mentagrophytes  is  discovered,  its  presence  should  be  stated. 
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886.  Tinea  Polonica.    Syn,^  Plica  Polo- 

nica.     Par,,  Trichophyton  spopu- 
loides. 

887.  Mycetoma.  <%n.,  Madura  foot.  Par,^ 

Chinonyphe  Carter!. 

888.  Scabies.   ;^n.,Itch.    Par., Sarcop tea 

scabiei. 

889.  Phthiriasis,  from  Phthirius  inguin- 

alifl.     English  Syn.,  Grab-louse. 

890.  Irritation  caused  by 

a.  Pediculus  capitis. 

b.  <<  palpebrarum. 

c.  "  vestimenti. 

d.  '*  tabescentium. 

891.  Pulex  penetrans.     English  Syn,, 

Chigoe. 


Pulex  Irritans. 
892.         Cimex. 

898.  Leptothrixautumnalis.  EnglishSyn.^ 
Harvest-bug. 

894.  Wasps,  bees,  and  other  stinging  in- 

sects. 

895.  Nettles  and  other  stinging  plants. 


CONDITIONS    NOT    NECESSABILY    ASSOCI- 
ATED WITH   GENERAL   OR   LOCAL 
DISEASE. 

896.  Still-born. 

897.  Premature  birth. 

898.  Old  age* 

899.  ^DebUity. 


POISONS. 


In  returning  cases  of  poisoning,  the  precise  agent  should  be  stated. 


Metals  and  their  Salts. 

900.  Arsenic. 

901.  Mercury. 

(96.)  Mercurial  tremor, 

902.  Lead. 

a.  Lead  colic.  <S^.,  Painters' colic. 
h.  Lead  palsy. 

c.  Blue  gum. 

d.  Metallic siainof  eor^unctiva  {from 

lead). 
908.  Copper. 

904.  Antimony. 

905.  Zinc. 

906.  Silver. 

a.  Silver-stain. 

907.  Iron. 

908.  Bismuth. 

909.  Chromium. 

a,  (Bichromate  of  potash.) 

Caustic  Alkalies. 

910.  Potash. 

911.  Soda. 

912.  Ammonia. 

913.  Alkaline  salU. 

Metalloids. 

914.  Phosphorus. 

915.  Iodine. 

Acids. 

916.  Sulphuric  acid. 

917.  Nitric  acid. 

918.  Muriatic  acid. 

919.  Ph<n»phorous  acid. 

920.  Oxalic  acid. 

921.  TarUric  acid. 

Vboetablb  Poisons. 

922.  Savin. 


^ 


928.  Croton  oil. 

924.  Elaterium. 

925.  Colchicum. 

926.  Black  hellehore. 

927.  White  hellehore. 

a.  Ver atria. 

928.  Squill. 

929.  Ergot  of  rye. 
46.)  a.  Ergotism. 
30.  Opium. 

981.  Indian  hemp.     (Cannabis  indica.) 

982.  Alcohol. 

f  108.)  a.  Delirium  tremens. 

988.  Ether  vapor. 

984.  Chloroform  vapor. 

936.  Henbane.     (Hyoscyamus.^ 

936.  Deadly  nightshade.     (Belladonna.) 

a.  Atropia. 

937.  Thorn  apple.     (Stramonium.) 

938.  Prussic  acid. 

a.  Oil  of  bitter  almonds. 

b.  Laurel  water. 

939.  Cyanide  of  potassium. 

940.  Nitro-benzole. 

941.  Wourali  Curara.     (Stryehnos  toxi- 

fera.) 
952.  Horn  lock.     Conium. 

943.  Monkshood.     (Aconium.) 

a.  Aconita. 

944.  Foxglove.     (Digitalis.) 

a.  Digitalin. 

945.  Tobacco. 

a.  Nicotin. 
950.  Hemlock  drop  wort.    ((Enanthe  cro- 
cata.) 

946.  Nux  vomica. 

a.  Strychnia. 
6.  Brucia. 

947.  Upas  tieute.     (Stryehnos  tieute.) 

948.  Upas  antiar. 


^  This  mode  of  retain  is  only  to  be  employed  when  the  cause  of  death  is  not  traceable  to 
deioito  dieea^e. 

t  When  the  caoae  of  this  affection  has  been  aKertained,  the  case  should  be  returned  under 
tiM  h«ad  of  the  primary  disease,  the  secondary  affection  being  also  specified. 
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949.  Calabar  bean.     (Physostigma  vene- 

nosum.) 
961.  Fool's  parsley,  (^tbusacynapium.) 
952.  Water  nemlock.     (Oicuta  virosa.) 
958.  Camphor. 

954.  Cocculus  Indicus. 

955.  Darnel.     (Lolium  temulentum.) 

956.  Indian  tobacco.     (Lobelia  inflata.) 

957.  Laburnum. 

958.  Yew.     (Taxus  baccata.) 

959.  Poisonous  fungi. 

a.  Mouldy  bread. 

Animal  Poisons. 

960.  Spanish  fly.     (Cantharides.) 

961.  Decayed  and  diseiuied  meat. 

962.  Poisonous  meat. 

a.  Sausages. 
968.  Poisonous  cheese. 

964.  Poisonous  milk. 

965.  Poisonous  flsh. 

a.  Mussels. 

Gaseous  Poisons. 

966.  Ammonia. 

967.  Nitrous  acid  vapor. 

968.  Chlorine. 

969.  Carbonic  acid. 

970.  Carbonic  oxide. 

971.  Coal  gas. 


972.  Cynanogen. 

978.  Sulphuretted  hydrogen. 

974.  Putrid  and  morbid  exhalations. 

975.  Other  noxious  effluvia. 

Mechanical  Irritants. 

976.  Pounded  glass. 

977.  Steel  filings. 

Poisoned  Wounds. 

Varieties : 

979.  a.  By  venomous  animals. 

1.  Snakes. 

2.  Scorpions. 

8.  Stinging  insects, 
(894.)  b.  By  anirnais  having  infecUotis  dis^ 

ease. 
(28.)  Glanders, 

(24.)  Farcy. 

(25.)  Equina  mitis, 

(26.)  Malignant  pustule, 

( 89. )  Hydrophob  ia, 

(2.)  Cow-pox. 

980.  c.  By  dead  animal  matter. 

981.  d.  By  morbid  secretions. 

982.  e.  By  vegetable  substances. 
988.      1.  Poisoned  arrows. 

Wourali. 
984.      2.  Subcutaneous  injection.* 
985./.  By  mineral  substances. 


INJURIES. 


General  Injuries. 

986.  Burns  and  scalds  (including  explo- 

sions).! 

987.  Lightning  stroke. 

988.  Multiple   injury.     (The  cause  and 

extent  to  be  stated.) 

989.  Asphyxia. 

o.  Drowning. 


b.  Hanging. 

c.  Strangling. 

d.  Overlying. 

e.  Oaseous  Poisons. 
990.  Privation.* 

901.  Exposure  to  cold.  J 
992.  Infant  exposure.J 
998.  Neglect.t 


LOCAL  INJURIE8.§ 


Injuries  of  the  Head  and  Face. 
a. — of  the  head. 

994.  Contusion. 

a.  Cephalhematoma. 

995.  Scalp-wound:  bone  not  exposed. 

996.  '*  bone  exposed. 

997.  Concussion  of  the  brain. 

998.  Fracture  of  the  vault  of  the  skull. 

a.  Simple,  without  depression. 

b.  '*         with  depression. 


c.  Compound,  without  depression. II 

d.  "  with  depression. 

999.  Hernia  cerebri. 

1000.  Fracture  of  the  base  of  the  skull. 

1001.  Wound  of  the  skull.lf 

1002.  Laceration  of  the   brain,  without 

fracture. 

1003.  Injuries   of  the    vessels.     (Specify 

which.) 

1004.  Injuries  of  the  cerebral  nerves. 


"i^  In  retarning  saoh  oa^etp,  specify  the  agent  emplojed. 

t  When  limited  to  one  part  of  the  body,  the  part  is  to  be  specified  :  e.  s^.,  Scald  of  the  larynx. 
X  Any  affection  that  may  have  been  induced  by  this  cause  ought  to  be  stated. 
^  In  all  oases  of  injury,  specify  whether  accidental,  judicial,  homicidal,  self-inflicted,  or  in 
battle. 

II  In  such  cases  state  the  main  features  of  the  case  in  the  fewest  words  possible. 
^  If  from  ganshot,  to  be  stated. 
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B. 


THE    VACK. 


1005.  Contusion. 

1006.  Wound.* 

1007.  Foreign  bodies  in  the  ear. 

1008.  **  "  nose. 

1009.  «•'  "  antrum. 

1010.  "  "  soft  parts. 

1011.  Fracture  of  the  facial  bones. 

1012.  "  lower  jaw.f 
1018.  Dislocation  of  the  jaw. 

Ikjubiss  of  the  Eye. 

1014.  Contusions. 

1015.  Contusions,  with  rupture    of   the 

sclerotic.     Syn.,  ruptured  globe. 

1016.  Contusion,  with  dislocation  of  the 

lens. 

1017.  Contusion,  with   hemorrhage  into 

the  globe. 

1018.  Foreign  bodies  in   the  cornea  or 

conjunctiva. 

1019.  Foreign  bodies  in  the  cavity  of  the 

eye.t 

1020.  Wounds  of  the  eyelids. 

1021.  "  conjunctiva. 

1022.  <<  sclerotic. 
1028.              *'             cornea. 

1024.  «<  lens. 

1025.  <•  iris. 

1026.  Dislocation  of  the  globe. 

(158.)  Thiol  disorganization  of  the  eye  from 
injury. 

1027.  Wounds  and  injuries  of  the  parts 

within  the  orbit. 

1028.  Chemical  injuries  of  the  eyelids  and 

eye. 

1029.  Burns  and  scalds. 

Injubibs  of  the  Neck. 

1080.  Contusion  of  the  soft  parts. 

1081.  Fracture  of  the  hyoid  bone. 

1082.  «  cartilages    of    the 

larynx. 
1088.  Rupture  of  the  trachea. 

1084.  Dislocation  of  the  hyoid  bbne. 

1085.  Wound. 

a.  Superficial. 

b.  Cut  throat.* 
e.  Gun-shot.* 

d.  Of  great  vessels.* 

e.  From  the  mouth. 
(986.)  Bum  and  scald  of  larynx. 

1086.  Foreign  bodies  in  the  air-passages. 

1087.  "  '»  pharynx. 

1088.  "  "  oesophagus. 

1089.  Injury  of  pharynx  and  cesophagus 

by  corrosive  substances. 


Injuries  of  the  Chest.* 

1040.  Contusion. 

1041.  Fracture  of  the  ribs  (including  cos- 

tal cartilages)  without  injury  to 
lung. 

1042.  Fracture  of  the  ribs  (including  cos- 

tal   cartilages)    with    injury    to 
lung. 
1048.  Fracture  of  sternum. 

1044.  Wound  of  parietes. 

1045.  Perforating  wound  of  chest.*§ 

1046.  Perforating   wound    of   pleura  or 

lung.*J 

1047.  Wound  of  anterior  mediastinum.*} 

1048.  Wound  of  pericardium  and  heart.*| 

1049.  Wound  of  vessels.*} 

1050.  Rupture  of  heart  or  lung  without 

wound  or  fracture.* 

Injuries  of  the  Back.    (Including  the 
whole  spinal  region.) 

1051.  Contusion. 

1052.  Sprain. 
1058.  Wound.*J 

1054.  Fracture  and  dislocation  of  spine.  || 

1055.  Ixyury  of  the  cord  without  known 

fracture. 

Injuries  of  the  Abdomen. 

1056.  Contusion. 

1057.  Contusion  with  rupture  of  muscles.* 

1058.  Contusion  with  rupture  of  viscera. 

1059.  Wound  of  pariotes.J 

1060.  Wound  of  parietes,  with  protrusion 

of  uninjured  viscera. 

1061.  Wound  of  parietes,  with  protrusion 

of  wounded  viscera. 

1062.  Wound  of  parietes  with  wound  of 

unprotruded  viscera. 
1068.  Wound  of  viscera  without  wound 
of  parietes.* 

1064.  Foreign   bodies  in   the  peritoneal 

cavity. 

1065.  Foreign  bodies  in  the  stomach. 

1066.  Foreign  bodies  and  concretions  in 

the  intestines. 

1067.  Fistula  from  injury,  and  artificial 

anus. 

Injuries  of  the  Pelvis. 

1068.  Contusion. 

1069.  Wound  of  the  m^le  perineum,  scro- 

tum, and  penis.  { 

1070.  Wound  of  tne  female  perineum  and 

vulva. 

1071.  Wound  of  the  vagina  and  internal 

female  organs.* 


*  In  ffoeh  cMet.  rtate  the  main  features  of  the  oane  in  the  fewest  wordu  possible. 

t  Injaries  of  the  alveoli  and  teeth  are  to  be  returned  with  the  other  affections  of  those  parts. 

t  If  from  gun'liot,  to  be  so  stated. 

\  Specify  when  from  gunshot. 

I  The  teat  of  the  injury,  and  the  existence  and  extent  of  paralysis,  to  be  stated. 
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1072. 
1078. 
1074. 
1076. 
1076. 
1077. 
1078. 
1079. 
(666, 

1080. 
1081. 


Wound  of  the  rectum.* 
**  anus. 

"  bladder. 

Bupture  of  bladder  without  wound. 
Rupture  of  bladder  from  fracture. f 
Injuries  of  the  pregnant  uterus. 
Foreign  bodies  in  vagina. 
"  "     rectum. 

698.)     "  **     bladder  and  ure- 

ihra,X 
Fracture  and  dislocation  of  pelvis. 
Fracture  and  dislocation  of  pelvis, 
with  rupture  of  bladder  or  ure- 
thra. 


Iirjxmiss  OF  THK  Upper  Extremi- 
ties. 


1062. 
1083. 
1084. 
1086. 
1086. 
1087. 

1088. 

1089. 

1090. 
1091. 
1092. 
1098. 
1094. 
1096. 
1096. 
1097. 

1098. 

1099. 
1100. 
1101. 
1102. 
1108. 

1104. 


Contusion. 
Wound.»J 
Wound  of  joint. 

"       vessels.* 
Strain.     (Specify  which  joint. ) 
Dislocation.    (When compound, to 

be  so  stated.) 
Dislocation    of     sterno-clavicular 

joint. 
Dislocation  of  acromio- clavicular 

joint. 
Dislocation  of  shoulder. 
Dislocation  of  elbow. 

wrist  and  carpus, 
thumb. 

phalangeal  joints. 
Separation  of  epiphyses. 
Foreign  bodies  embedded.* 
Greenstick  fracture,  or  bending  of 

bone.     (Specify  which  bone.) 
Fracture.     (State  whether  simple 
or  compound.) 
"    of  clavicle, 
scapula, 
humerus, 
forearm. 

carpus,  metacarpus,  and 
phalanges. 
Ununited  fracture,  or  false  joint. 
(Specify  which  bone.) 


Injuries  or  the  Lower  Extremi- 
ties. 


u 
(< 
<< 


1106. 
1106. 
1107. 
1108. 
1109. 
1110. 
1111. 


1112. 
1118. 
1114. 
1116. 
1116. 
1117. 
1118. 
1119. 
1120. 


1121. 
1122. 
1128. 
1124. 
1126. 
1126. 


1127. 
1128. 
1129. 
1180. 

1181. 


Contusion. 

Sprain.  (Specify  which  joint) 

Wound.^{ 

"  of  joint. 

"  of  vessels.* 

Foreign  bodies  embedded.* 
Separation  of  epiphyses. 
Fracture.    ( Wnen  compound,  to  be 
so  stated.) 
"         of  femur. 
**         of  cervix  femoris. 
"  Intra  capsular. 

Fracture  of  trochanter  major. 
*<  patella. 

"  leg,  both  bones. 

*'  **    tibia  alone. 

<«  «    fibula  alone. 

"  bones  of  the  foot. 

Dislocation.    (When  compound,  to 

be  so  stated.) 
of  hip. 
patella, 
knee. 

head  of  fibula, 
foot,  at  the  ankle. 
"    at  calcaneo-as- 
tragaloid,  and  sca- 
pho-astr  a  g  a  1  o  i  d 
joints, 
astragalus. 
OS  catcis. 

other  tarsal  bones, 
metatarsus,        and 
phalanees. 
Ununited  fracture,  or  false  joint. 
(Specify  which  bone.) 


If 
« 


u 


I 


Injuries  ov  the  Absorbent  System. 

1182.  Foreign  bodies  and  concretions. 
1138.  Wounds  of  lymphatics. 
1184.  Rupture  of  muscle. 
1186.        **  tendon. 

1186.  Foreign  substances  in  cellular  tis- 
sue. 


*  In  saoh  OMes,  state  the  main  featares  of  the  case  in  the  fewest  words  possible, 
t  Rapture  of  bladder  from  aconmulation  of  urine  is  usually  from  stricture,  and  must  be  re- 
turned under  the  appropriate  heading. 

X  Return  such  caitos  with  calculus  in  the  bladder  and  urethra. 
\  Specify  when  from  gunshot. 
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HUMAN  PARASITES. 
The  Parasites  are  to  be  returned  under  Local  Diseases. 


SUBDIVISIONS. 


1.  EVTOZOA. 

2.  SCTOZOA. 

8.  Sktophtta  and  Epiphyta. 

Ehtozoa. 

Classes. 

A.  CiELSLMiVTHA.  English  Syn,t  Hol- 

low worms. 

B.  SrnKLMiNTHA.  English  Syn,  fSoUd 

worms. 
c.  aocidkntal  parasites. 

Class  a. — Ccblelmintha. 

Ascaris  lambricoides.  (Linnaeus.)  HaH' 
iatf  Intestines. 

Ascaris  mjstax.  (Radolphi.)  Hab.y  In- 
testines. 

Trichocepbalus  dispar.  (Rudolphi.) 
Hab.f  Intestines. 

Trichina  spiralis.  (Owen.)  J7a6.,  Mus- 
cles. 

niaria  Medinensis.  (Gmelin.)  English 
tyii.,  Guinea-worm.  Hab,,  Skin  and 
subcutaneous  tissues. 

Filariaoculi.  (Nordmann.)  jSJ^. ,  Filaria 
lentis.     (Diesin^.)     Hab.j  Eye. 

Strongylus  bronchialis.  (Cobbold.)  Hab.j 
Bronchial  tubes. 

Eustrongylus  gigas.  (Dicsing.)  Hab,^ 
Kidney ;  intestines. 

Sclerostoma  duodenale.  (Cobbold.)  Syn,j 
Anchylostomam  duodenale.  Hab.f 
Duodenum. 

Dtctylius  aculeatus.  (Curling.)  Hab,, 
Bladder. 

Oxyuris  vermicularis.  (Bremser.)  Eng- 
lish syn.f  Thread- worm.  Hab,^  Rec- 
tum. 

Class  b. — Stkrelmintha. 

Bothriocephalus  latus.  (Bremser.)  Hab.j 
Intestines. 

Bothriocephalus  eordatus.  (Lcuckart.) 
Uab.f  Intestines. 

Tenia  solium.  (Linneus.)  Hab.,  In- 
testines. 

Cytticercus  of  T«nia  solium.  Syn.,  Cys- 
ticercus  tele  cellulosn. 

Tenia  mediocanellata.  (KUchenmeister.) 
Hab. J  Intestines. 


T»nia  acanthotrias.  (Weinland.)  Hab.f 
Intestines. 

Tenia  flavopuncta.  (Weinland.)  Hab,^ 
Intestines. 

Taenia  nana.  (Siebold.)  Hab,^  Intes- 
tines. 

Taenia  lophosoma.  (Cobbold.)  Hob,, 
Intestines. 

Taenia elliptica.  (Batsch.)  Hab,,  Intes- 
tines. * 

Cysticercus  of  the  Taenia  marginata.  Sgn,, 
Cysticercus  tenuicoUis. 

Echmococcus  hominis,  or  Hydatid  of  the 
Taenia  echinococcus.     (Siebold.) 

Fasciola  hepatica.  (Linnaeus.)  Hab.^ 
Liver. 

Distoma  crassum.  (Busk.)  Hab,,  Duo- 
denum. 

Distoma  lanceolatum.  (Mehlis.)  Hob,, 
Hepatic  duct ;  bowels. 

Distoma  ophthalmobium.  (Diesing.) 
Hab,y  Eye. 

Distoma  heterophyes.  (Siebold.)  Hob,, 
Small  Intestines. 

Bilharzia  haematobia.  (Cobbold.)  Hab., 
Portal  and  venous  blood. 

Tetrastoma  renalo.  (Delia  Chiaje.) 
HiU>.j  Tubes  of  kidney. 

Hexathyridium  venarum.  (Treutler.) 
Hab.y  Venous  blood. 

Hexathyridium  pinguicola.  (Treutler.) 
Hab.j  Ovary. 

Class  c. — Accidental  Parasites. 

Pentastoma  denticulatum.  (Siebold.) 
Hab.j  Liver;  small  intestines. 

Pentastoma  constrictum.     Hab.y  Liver. 

(Estrus  hominis.  (Say.)  English  syn.y 
Larva  of  the  gad-fly.    Hab.y  Intestines. 

Anthomyia  canicularis.  (A.  Farre.) 
Hah,,  Intestines. 

Ectozoa. 

Phthirius  inguinalis.    (Leach.)    English 

syn.y  Crab-louse. 
Pediculus  capitis.     (Nitzsch.) 
Pediculus  palpebrarum.     (Le  Jeune  in 

Guillcmeau.) 
Pediculus  vestimenti.     (Nitzsch.)   Eng- 

lish  syn.y  Body-louse. 
Pediculus  tabescontium.     (Burmeister.) 
Sarcoptes    scabiei.      (Latreille.)      Syn.^ 

Acarus.     English  syn.y  Itch-insect.* 


*  To  b«  ratnrned  amongst  the  parasitic  diseases  of  the  akin. 
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Demodex  folliculorum.     (Owen.) 
Fulex  penetrans.   (Gmelin.)   Syn.,  Chi- 
goe. 

Entophyta  and  Epiphtta. 

Leptothrix  buccalis.  (Wedl.  Robin.) 
English  ^yn.,  Alga  of  mouth. 

Oidium  albicans.  (Link.)  English  syn.y 
Thrush  fungus.  Hab.^  Mouth  in  cases 
of  thrush,  and  certain  mucous  and  cu- 
taneous surfaces. 

Sarcina  ventriculi.  (Goodsir.)  Hab.y 
Stomach. 

Torula  cerevisisB.  (Turpin.)  S^w.,  Cryp- 
tococcus  cerevisiaa.  (Kiitzing.)  EnO' 
liah  81/n.j  Yeast  plant.  H<ib,,  Stomach, 
bladder,  &c. 


Ohionypho  Carteri.    Hah.y  Deep  tissoee, 

and  bones  of  the  hands  and  feet. 
Achorion  Schonleinii.     (Remak.)   Hob., 

Tinea  favosa.* 
J^uccinia  favi.     (Arddten.)    Hab.y  Tinea 

favosa.* 
Achorion  Lebertii.    (Robin.)    Syn.y  Tri- 

chophyt^)n     tonsurans.       (Malmsten.) 

Hai.y  Tinea  tonsurans.* 
Microsporon  Audouini.    (Gruby.)  fToft., 

Tinea  decalvans.* 
Trichophyton  sporuloides.     (Von.  "Wal- 

ther.)    Hab.y  Tinea  polonica. 
Microsporon  furfur.     (Eichstadt.)  Hob  , 

Tinea  versicolor.* 
Microsporon  mentagrophytes.     (Gruby.) 

Hob. J  Follicles  of  hair  in  Sycosis  or 

Mentagra.* 


The  foregoing  list  might  be  extended  by  the  addition  of  various  parasitic  vegeta- 
tions, which  have  been  reported  un'ler  the  names  of  Algie,  Funsi,  Mycoderms, 
Leptomiti,  &c.,  but  the  characters  or  the  existence  of  whicn  are  still  the  subject  of 
inquiry. 


CONGENITAL  MALFORMATIONS  OF  THE  FOETUS. 


Malformations  sbsultiko  from  Ik- 
complete  Development  or  Growth 
OF  Parts. 

of  the  body  generally. 

Head  absent,  or  rudimentary. 

Cranium  defective. 

Lower  jaw  absent  or  defective. 

Upper  and  lower  extremities  absent. 

Lower  extremities  absent. 

One  lower  extremity  absent. 

Hands  and  feet  articulated  to  scapulsB  and 

pelvis. 
Fingers  and  toes  deficient  in  number. 

OF   THE   NERVOUS  SYSTEM. 

Brain  absent. 

Brain  rudimentary  or  incompletely  de- 
veloped. 

Spinal  cord  absent  or  imperfect. 

Continuity  of  nerves  with  nerve-centres 
incomplete. 

OF  THE  ORGANS  OF  SPECIAL  SENSE. 

Eyes  absent. 

Eyes  imperfect. 

Eyelids  incomplete.     Eyelids  remaining 

united.     (Symblepharon.) 
External  ear  absent.     Pinna  adherent. 
Meatus  externus  closed. 
Internal  ear  imperfect. 
Nose  absent. 


Nose  imperfect. 

Nose  resembling  a  proboscis. 

OF  THE  VASCULAR  SYSTEM. 

Heart  absent. 

Cavities  of  heart  deficient  in  number. 

a.  One  auricle  and  one  ventricle. 

b.  Two  auricles  and  one  ventricle. 
Septa  incomplete. 

a.  Auricular. 

b.  Ventricular. 

Orifices  obstructed  or  imperfect. 

a.  Right  auricle,  ventricular  aperture. 

b.  Pulmonic  aperture. 

e.  Left  auriculo-ventricular  aperture. 
d.  Aortic  aperture. 

Foramen  ovale  permanently  closed. 

Orifices  of  aorta  and  pulmonary  artery 
transferred. 

Orifices  of  ascending  aorta  from  left  ven- 
tricle and  of  descending  aorta  from 
right  ventricle  through  the  ductus  ar- 
teriosus. 

Commencement  of  descending  aorta  con- 
tracted or  obliterated. 

Foramen  ovale  persistent. 

Ductus  arteriosus  pervious. 

Cardiac  valves  imperfect. 

Pericardium  absent. 


OF   THE   RESPIRATORY   SYSTEM. 

Lung  (one  or  both)  absent. 


*  To  be  returned  amongst  the  parasitic  diseases  of  the  skin. 
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Pulmonarr  lobes  deficient  in  number. 
Larynx  and  trachea  absent  or  imperfect. 

or  THK  DIOSSTITE  BY8TKM. 

(Eaophagof  impervious. 
Intestine  impervious,  or  deficient  in  vari- 
ous regions. 
Anus  impervious. 
Anus  in  unusual  situations. 
Liver  pretematu rally  small. 
Gall-bladder  absent. 
Biliary  ducts  impervious. 
Urachus  patent.    Vitelline  duct  patent. 

OV   THK  UBINABT  SYSTEM. 

Kidney  (one  or  both)  absent. 
Kidney  lobulated. 
Ureters  absent  or  impervious. 
Urachus  persistent. 

or  THK   MALK  ORGANS  Or  OENKBATION. 

Penis  diminutive,  resembling  clitoris. 
Prepuce  abbreviated — elongated. 
Testis  (one  or  both)  absent. 
External  organs  absent. 


or  THK  rKMALS  OBOANS  Or  GENERA- 
TION. 

Ovary  (one  or  both)  absent. 
Uterus  absent. 
Vagina  absent. 
Vagina  impervious. 
Vagina  a  cul  de  sac. 
External  organs  absent. 

Malformations  resulting  from  In- 
complete Coalescence  of  the 
Lateral  Halves  of  Parts  which 

SHOULD   become   CONJOINED. 

A.— on  the  anterior  median  plane. 


(I 


Fissure  of  the  face. 

iris.    Coloboma. 
lip. 

a.  Single  harelip. 

b.  Double  harelip. 
Fissure  of  the  palate. 

a.  Hard  palate. 

b.  Soft  palate, 
nose.    Naso-buccal  fissure, 
sternum, 
diaphragm, 
abdominal  walls, 
pubic  symphysis, 
anterior   wall  of   urinary 

bladder  (with  extrover- 
sion of  posterior  half). 

Epifipadic  fissure  of  the  urethra. 

Hjpospadic  fissure  of  the  urethra. 

Fissure  of  the  scrotum. 


I* 


4( 


II 
«l 


B. — ON  THE  posterior  MEDIAN  PLANE. 

Fissure  of  the  skull. 

<*  spinal  column. 

Spina  bifida. 

a.  Complete. 

b.  Partial. 

1.  Cervical  region. 

2.  Lumbar      <* 
8.  Sacral  " 

Fissure  of  the  spinal  cord. 

Malformation  resulting  from  Coal- 
escence OF  THE  Lateral  Halves 
of  Parts  which  should  remain 
Distinct. 

Lower  extremities  conjoined.  Syreniform 

foetus. 
Fingers  or  toes  conjoined. 
Monoculus.     Cyclops. 
Double  kidney. 

Malformations  resulting  from  the 
Extension  of  a  Commissure  be- 
tween THE  Lateral  Halves  of 
Parts  (causing  Apparent  Dupli- 
cation.) 

Double  uterus. 
Double  vagina. 

Malformations  resulting  from  Re- 
petition or  Duplication  of  Parts 
IN  A  Single  F(etus. 

Supernumerary  fingers  and  toes. 
'*  cavities  to  heart. 

"  valves. 

Malformations  resulting  from  the 
Coalescence  of  two  Fcetuses,  or 
OF  their  Parts. 

Foetus,  more  or  less  perfect,  contained 

within  another  foetus. 
Foetus,  more  or  less  perfect,  constituting 

a  tumor  covered  by  integument. 
Double  foetus. 

a.  One  perfect.  Theother  an  appendage. 

6.  Both  more  or  less  perfect. 

1.  The  middle  parts  united.     The 

upper  and  lower  distinct. 

2.  The  upper  parts   united. 

lower  distinct. 
8.  The  lower  parts   united, 
upper  distinct. 


The 
The 


Congenital  Displacements  and  Un- 
usual Positions  of  Parts  of  the 

F(KTUS. 

Transposition  of  viscera. 
Hernia  or  ectopia  of  the — 

brain. 

heart. 
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Hernia  or  ectopia  of  the — 

lungs. 

intestines. 
Varieties : 

Through  diaphragm.    Syn,,  Diaph- 
ragmatic hernia. 

Through    abdominal    walls.      Syn.^ 
Abdominal  hernia. 

Through  umbilicus.    Syn.,  Umbili- 
cal hernia. 

Extroversion    of   posterior  wall  of 
bladder. 

Testis  retained  in  abdomen. 

Testis  retained  in  inguinal  canal. 


DiSBASBS  MAKirSSTSD  AT  OB    ATTXB 

Birth. 

Prematurely  born. 

Stillborn — Asphyxia. 

Atelectasis  pulmonum. 

Jaundice. 

Idiotcy. 

Dumbness  or  deaf-dumbness. 

Congenital  cataract. 

Cephalhsematoma. 

Syphilis. 


PART   HI. 

THE  NATURE   OF  DISEASES— SPECIAL    PATHOLOGY  AND 

THERAPEUTICS. 

It  is  the  object  of  this  part  to  treat  of  diseases  in  groups  or  classes, 
which  possess  certain  characters  or  types  common  to  the  diseases 
composing  each  group ;  to  describe,  Mrstly^  The  common  properties 
or  characters  peculiar  to  the  respective  classes  mentioned  in  the 
previous  part  on  systematic  medicine ;  to  describe,  Secondly^  The 
several  orders  into  which  these  classes  of  diseases  may  be  subdi- 
vided ;  and,  Thirdly^  To  describe  in  detail  the  several  diseases  in- 
dividually, their  general  nature  and  causes  ;  symptoms^  course^  and 
complication  ;  diagnosis^  prognosis^  and  treatment 


OIJ-A.SS    I- 

ZYMOTIC  DISEASES. 
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CHAPTER   L 

GENERAL   REMARKS   ON   THE    PATHOLOGY   OF   ZYMOTIC   DISEASES. 

This  class  comprises  diseases  which  have  been  observed  to  be 
epidrmir^  endemic^  and  contagious^  and  includes  specific  fevers^  smalU 
pox^  i^ngue^  influenza^  cholera^  and  such  other  diseases  as  possess  the 
peculiar  character  in  common  of  suddenly  attacking  great  numbers 
of  people,  at  intervals,  in  unfavorable  sanitary  conditions.  In  the 
language  of  Dr.  Farr,  the  "  diseasas  of  this  class  distinguish  one 
country  from  another, — one  year  from  another  ;  they  have  formed 
epochs  in  chronology ;  and,  as  Niebuhr  has  shown,  have  influenced 
not  only  the  fall  ot  cities,  such  as  Athens  and  Florence,  but  of  em- 
pires ;  they  decimate  armies,  disable  fleets ;  they  take  the  lives  of 
cnminals  that  justice  has  not  condemned ;  they  redouble  the  dan- 
gers of  crowded  hospitals  ;  they  infest  the  habitations  of  the  poor, 
and  strike  the  artisan  in  his  strength  down  from  comfort  into  help- 
less [jovertv ;  they  carry  away  the  infant  from  the  mother's  breast, 
and  the  old  man  at  the  end  of  life;  but  their  direst  eruptions  are 
excessively  fatal  to  men  in  the  prime  and  vigor  of  age.  They  are 
emphatically  the  ynorbi  popularesJ* 

The  name  Zymotic  (first  suggested  by  Dr.  William  Farr  to  desig- 
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The  action  of  poisons,  though  definite,  is  variously  limited.  Some 
poisons,  for  instance,  act  on  one  membrane,  or  on  one  organ,  or  on 
one  system  of  organs ;  while  other  poisons  extend  their  action  over 
two  or  more  membranes,  or  organs,  or  systems  of  organs,  or  even 
over  the  whole  animal  frame.  We  have  examples  in  aloes  and  jalap 
of  substances  that  act  mainly  upon  the  mucous  membrane  of  the 
alimentary  canal.  In  digitalis  we  have  an  instance  of  a  medicine 
that  principally  acts  on  the  heart,  greatly  reducing  or  even  stopping 
its.  action ;  while  strj^chnine  is  an  example  of  a  medicine  acting  on 
the  parts  supplied  by  the  spinal  cord,  producing  powerful  and  some- 
times fatal  tetanic  action  of  every  voluntary  muscle  in  the  body. 

It  is  seldom,  however,  that  the  action  of  poisons  is  limited  to  one 
membrane,  or  organ,  or  system  of  organs.  The  greater  number  of 
these  noxious  agents  more  usually  act  on  two  or  more  membranes, 
or  organs,  or  systems  of  organs.  Elaterium,  for  instance,  acts  on 
the  mucous  membrane  of  the  intestinal  canal,  and  on  the  kidneys. 
Tobacco  nauseates  the  stomach,  intoxicates  the  brain,  and  aftects 
the  action  of  the  heart.  Antimony  has  an  equally  extensive  range : 
it  induces  cutaneous  perspiration,  acts  cathartically  and  emeticafly, 
and  in  large  doses  appears  to  cause  gangrene  of  the  lungs.  Alcohol 
and  opium  are  examples  of  substances  acting  still  more  generally, 
affecting  not  only  the  action  or  secretion  of  every  organ  or  tissue 
of  the  oody,  but  even  in  some  instances  altering  their  structure. 
Thus  alcohol,  in  its  most  limited  action,  has  been  shown  to  cause 
structural  disease  of  the  liver,  of  the  stomach,  and  of  the  coats  of 
the  arteries.  From  the  circumstance  of  these  substances  acting  not 
only  generally,  but  inducing  local  lesion,  they  resemble  in  their 
effects  those  of  many  morbid  fKjisons,  as  that  of  typhus  fever,  of 
scarlet  fever,  of  small-pox,  or  of  syphilis. 

The  second  important  law  of  poisons  is,  that  they  lie  latent  in  the 
system  for  a  period  of  time  which  varies  in  different  individuals, 
iJefore  they  set  up  their  specific  actions.  Rhubarb,  for  instance, 
produces  no  immediate  result,  but  lies  dormant  in  the  system  six  or 
eight  hours  before  its  action  is  sensible  on  the  bowels;  opium,  in 
the  usual  dose,  is  generally  thirty  minutes  before  it  subdues  the 
brain.*  The  convulsions  from  strychnine  do  not  follow  till  twenty 
minutes  after  its  administration;  and  perhaps  every  substance, 
except  hydrocyanic  acid,  has  a  greater  or  less  sensible  period  of 
latency. 

When  a  medicine  acts  on  more  parts  than  one,  a  considerable 
space  of  time  may  elape  after  it  has  affected  one  organ  before  it 
affeetH  another:  thus  digitalis  frequently  occasions  eniesis  before  it 
acts  on  the  heart,  and  the  action  of  mercury  on  the  bowels  is  fre- 
quently sensible  for  many  wei^ks  before  the  gums  and  salivary  glands 
are  affected.  The  doctrine  of  the  latency  of  poisons  is  indeed  so 
generally  admitted  that  the  actual  period  has  been  a  point  on  which 
the  condemnation  or  acquittal  of  a  prisoner  tried  for  murder  has 
tumwl  in  our  courts  of  justice,  when  certain  poisons  have  been  sup- 
[losed  to  have  been  given. 

The  third  great  law  of  iX)ison8  is,  that  their  effects  are  modified 
by  the  dose,  the  temjierament,  and  the  existing  state  of  the  consti- 
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habituate  ns.  On  the  contrary,  each  repetition  only  the  more  de- 
bilitates the  constitution,  and  renders  it  more  susceptible  of  the 
action  of  the  poison. 

A  peculiar  existing  state  of  the  constitution  has  also  a  powerful 
influence  on  the  action  of  poisons ;  and  it  would  seem  proved,  with 
some  exceptions,  that  these  agents  act  with  an  intensity  propor- 
tioned to  the  debilitated  state  of  the  patient.  There  is  indeed  no 
duty  more  imperative  on  the  physician  than  that  of  adjusting  the 
dose  to  the  strength  of  the  patient ;  and  nothing  is  more  common 
than  to  forbear  administering  a  medicine  because  the  patient's 
strength  will  not  admit  of  it.  As  a  general  principle,  therefore, 
medicines  or  poisons  may  be  be  said  to  act  with  a  power  proportion- 
ate to  the  debility  of  the  patient. 

Still  there  are  states  of  disease  which  render  the  constitution  of 
the  patient,  though  greatly  debilitated,  insusceptible  to  the  action 
of  even  powerful  remedies.  Thus,  in  typhus  fever,  the  patient  will 
often  bear  a  considerable  quantity  of  vinous  stimuli  without  being 
affected  by  it.  In  tetanus,  or  hydrophobia,  no  quantity  of  opium 
will  tranquillize  the  symptoms  or  procure  sleep.  Fallopius  mentions 
a  singular  instance  of  the  constitution  being  armed  against  the 
action  of  a  poison.  He  states  that  in  his  day  a  criminal  was  given 
up  to  himself  and  other  anatomists,  to  be  put  to  death  in  any  manner 
they  might  think  proper.  To  this  man,  therefore,  they  administered 
two  drachms  of  opium,  but,  laboring  under  a  quartan  ague,  and  the 
fit  just  coming  on,  the  "opium  was  hindered  of  its  effect."  The 
man,  therefore,  having  survived  this  dose,  begffed  that  he  might 
take  a  similar  quantity,  earnestly  entreating,  if  he  escaped,  that  he 
might  be  pardoned.  The  same  dose  was  repeated,  but  it  was  in  the 
interval  of  the  attacks,  and  the  man  died. 

The  experiments  of  Majendie  may  be  referred  to  as  affording 
many  curious  proofs  of  the  state  of  the  constitution  in  accelerating 
or  retarding  the  action  of  poisons.  He  has  shown  that  if  a  poison 
be  introduced  into  the  system,  of  such  potency  as  usually  will  de 
Btroy  life  in  two  minutes,  on  bleeding  the  animal  the  same  result 
will  follow  in  half  a  minute,  or  in  one-fourth  of  the  time;  and  this 
experiment  has  often  been  repeated.  Majendie  also  brought  to 
lignt  the  curious  fact,  that  if,  after  having  poisoned  the  animal, 
and  even  after  the  poison  has  begun  to  act,  we  inject  an  aqueous 
fluid  into  its  veins  in  such  quantity  as  to  cause  an  artifical  plethora, 
as  long  as  this  artificial  plethora  can  be  maintained,  the  action  of 
the  poison  is  superseded.  Xo  sooner,  however,  does  the  plethora 
cea^e,  from  the  general  effusion  of  fluid  into  every  cavity  of  the 
body,  than  the  poison  acts  in  the  usual  time,  and  with  even  perhaps 
more  than  its  accustomed  severity. 

Mr.  Hunter  thought  that  no  two  poisons  could  coexist  in  the  same 
system  together,  or  that,  coexisting,  they  could  not  set  up  their 
specific  actions  at  the  same  time.  This  hypothesirt,  however,  is 
um|uefitionably  erroneous ;  for  we  constantly  see  oi)ium  and  digi- 
talis, jalap  and  mercury,  aa  well  as  many  other  combinations  of 
nie<licincs,  producing  their  respective  effects  in  the  same  system, 
and  at  the  same  time,  by  accelerating  or  retarding  each  other's 
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membranes  of  the  joints  and  the  abdomen.  The  paludal  and  the 
syphilitic  poisons  have  a  still  more  extensive  range,  hardly  any 
organ  or  tissne  of  the  body  being  exempt  from  tne  destructive 
ravages  of  these  poisons. 

Morbid,  like  other  poisons,  have  their  periods  of  latency ;  and, 
generally  speaking,  a  much  longer  time  elapses  before  their  specific 
actions  come  into  operation  than  with  medicinal  substances.  The 
virus  of  the  natural  smaU-poz  lies  dormant  from  sixteen  to  twenty 
days  before  it  produces  any  constitutional  disturbance  ;  and  a  still 
further  period  elapses,  of  three  or  four  days,  before  the  specific 
eruption  appears  on  the  skin.  The  poison  of  scarlatina  lies  latent 
from  seven  to  ten  days  after  exposure  to  the  contagion ;  that  of 
meades  from  ten  to  fourteen  ;  while  the  poison  of  paludal  fever  has 
been  said  to  lie  dormant  for  a  twelvemonth,  and  that  of  hydrophobia 
for  a  still  longer  time.  These  are  examples  of  periods  of  latency 
fer  beyond  anything  that  has  been  observed  in  tne  action  of  medi- 
cinal substances ;  and  syphilis  in  its  remote  effects  upon  the  organs 
and  the  constitution  generally  is  still  more  remarkable. 

When  morbid  poisons  act  on  more  tissues  or  organs  than  one, 
their  actions  are  sometimes  simultaneous,  but  more  commonly  they 
are  consecutive,  and  frequently  long  intervals  of  time  elapse  between 
each  successive  attack.  Thus,  the  poison  of  typhus  and  enteric  fever 
may  aftect  the  lungs,  the  membranes  of  the  brain,  and  the  mucous 
membrane  of  the  alimentary  canal,  and  all  these  may  be  attacked  con- 
temporaneously, but  more  often  consecutively ;  or  first  on  the  ali- 
mentary canal,  then  on  the  brain,  and  lastly  on  the  lungs,  several 
days  elapsing  between  each  successive  affection. 

It  occasionally  happens  that  morbid  poisons  which  usually  act 
on  a  plurality  of  membranes,  exhaust  themselves  on  one  or  more 
iiHthout  affecting  others.  In  scarlatina  simplex  the  poison  sometimes 
exhausts  itself  entirely  on  the  skin,  without  affecting  either  the 
mucous  or  serous  membranes  of  the  body.  The  rufjeola  sine  catarrho 
is  a  similar  example  of  the  poison  exhausting  itself  on  the  skin. 
In  intermittent  fever^  when  the  dose  of  the  poison  is  limited,  and  the 
disease  properly  treated,  it  is  seldom  that  a  lesion  occurs  in  any 
organ  or  tissue ;  yet,  left  to  run  a  slow  course,  with  constant  expo- 
sure to  the  poison,  scarcely  any  organ  or  tissue  would  escape  being 
affected  and  its  function  impaired. 

Sometimes,  when  the  morbid  poison  acts  on  many  membranes, 
the  usual  order  of  attack  is  inverted.  In  scarlet  fever  the  affection 
of  the  skin  may  precede  that  of  the  throat,  or  the  reverse  may  take 
place. 

It  has  l)een  seen  that  the  period  of  latency  of  medicinal  substances 
having  passed  over,  the  efiects  vary  in  a  considerable  degree,  accord- 
ing to  the  dose,  temiierament,  or  present  state  of  the  constitution 
of  the  patient.  With  respect  to  the  dose  of  a  morbid  poison,  we 
rarely  poBsess  any  direct  measure  of  its  strength.  The  paludal  poi- 
son oV  tropical  climatCR,  to  which  malarious  fevers  are  due,  unques- 
tionably greatly  exceeds  in  intensity  that  of  more  temperate  cli- 
mates, and  its  effects  are  f)roportionally  marked.  Thus,  in  the 
West  Indies,  the  severe  remittent  fevers  occur  with  hardly  a  trace 
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Peenliarities  in  the  action  of  Poisons  which  induce  Zymotic  Diseases. 
— ^The  principal  points  in  which  the  effects  of  poisons  which  induce 
Zymotic  diseases  agree  with  those  of  poisons  generally  having  been 
stated,  it  will  now  be  necessary  to  state  those  circumstances  in  which 
they  principally  difter.  Many  medicinal  poisons  have  the  property 
of  accumnlatine  in  the  system,  and  acting  with  an  intensity  propor- 
tioned, not  to  tne  last  dose,  but  to  the  aggregate  of  the  whole  quan- 
tity that  has  been  administered.  Thus  the  last  few  minims  of  dig- 
italis may  stop  the  action  of  the  heart,  or  the  last  few  grains  of  mer- 
cury salivate  the  patient,  or  the  last  minute  dose  of  strychnine 
become  fsttal.  There  is,  however,  no  well-authenticated  fact  which 
can  be  arrange  under  this  law  in  the  whole  circle  of  morbid  poisons, 
except,  perha^,  the  cumulative  and  persistent  pernicious  action  of 
paludal  malaria.  The  actual  quantitv  required  to  establish  disease, 
aceordiug  to  the  experiments  of  Dr.  Fordyce,  is  probably  extremely 
small.  That  physician,  in  the  hopes  of  mitigating  the  small-pox,  in- 
oculated with  virus  greatly  diluted ;  and  althou^  the  disease  was 
not  always  produced,  yet  when  produced,  it  assumed  every  form, 
character,  and  degree  of  severity  that  small-pox  has  ever  been  known 
to  assume. 

The  puerperal  female  is  not  only  highly  susceptible  of  poisons  of 
the  Zymotic  kind,  but  she  is  proved  to  favor  their  further  develop- 
ment ;  and  forms  of  puerperal  fever  seem  capable  of  generation  by 
materies  morbi  of  a  kind  other  than  that  which  might  oe  considered 
peculiar  to  it.  It  is  a  well-known  fact,  unhappily  not  of  rare  occur- 
rence, that  a  medical  practitioner  or  a  nurse  from  a  case  of  puerperal 
fever  going  to  attend  on  other  cases  of  labor,  the  chances  are  that 
these  will  oe  attacked  with  the  disease.  Further,  the  practitioner 
or  nurse  may  go  to  cases  of  labor  from  attendance  on  a  case  of  scarr 
latina^  typhus,  erysipelas,  or  small-pox,  and  the  parturient  patients 
may  then  become  the  victims  of  puerperal  fever.  In  the  Vienna 
Lymg-in  Hospital  it  is  on  record  that  a  mortality  of  400  to  500  in 
an  average  of  3000  deliveries  jx?r  annum  appeared  traceable  to  the 
introduction  of  cadaveric  matters,  through  tlie  uncleanliness  of  the 
attending  students;  these  matters,  being  especially  potent  when  de- 
rived from  the  bodies  of  those  who  have  died  from  the  adynamic 
forms  of  Zymotic  disease.  Students  of  practical  midwifery  should 
bear  in  mind  this  fact.  They  ought  not  to  attend  cases  of  labor 
while  they  are  also  engaged  with  practical  anatomy  in  the  dissect- 
ing-room. 

Another  peculiar  law  of  morbid  poisons,  and  one  wholly  unknown 
in  medicinal  substances,  in  the  faculty  which  the  human  body  pos- 
sesseH  of  generating  to  an  immense  extent  a  poison  of  the  same  na- 
ture as  that  by  which  the  disease  was  originally  produced.  A  quan- 
tity of  small-pox  matter  not  so  big  as  a  pin's  heaa  will  produce  piany 
thoiuvand  pustules,  each  containing  fifty  times  as  much  pestilent 
matter  as  was  originally  inserted  ;  and,  moreover,  the  blood  and  all 
the  secretions  of  the  body  are  equally  infected  with  the  matter  of 
the  pustules.  The  miasmata  from  one  child  laboring  under  whoop- 
ing^ugh  are  sufficient  to  infect  a  whole  city. 

There  is  still  perhaps  a  more  remarkable  law  of  morbid  poisons, 
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period  than  twenty-five  seconds,  though  the  phenomena  of  poison- 
mgdid  not  occur  till  several  minutes  later. 

The  ex[>eriments  of  Fontana  had  shown  (supposing  a  poison  to  be 
introduced  into  the  veins)  that  all  the  phenomena  of  poisoninff  were 
accounted  for ;  but  still  it  might  be  said  that  to  prove  the  fact  of 
absorption  something  was  wanting  in  strict  demonstration.  For 
the  further  prosecution  of  this  subject  we  are  indebted  to  Segalas, 
who  showed  that  if  the  arteries  and  veins  of  the  mesentery  of  a  dog 
be  tied,  a  quick-acting  poison  would  lie  in  harmless  contact  with 
the  corresponding  portion  of  the  intestine  for  many  hours ;  but  no 
sooner  were  these  ligatures  removed  than  poisoning  took  place  in  a 
few  minutes.  Majendie  has  carried  this  proof,  of  the  veins  absorb- 
ing, even  still  further.  He  amputated  the  leg  of  a  dog,  having  first 
introduced  a  portion  of  quill  into  the  femoral  artery  and  vein,  in 
such  a  manner  that,  on  dividing  these  vessels,  the  leg  hung  con- 
nected with  the  trunk  solely  by  means  of  the  quill,  afl  continuity 
by  means  of  the  solids  being  cut  oif.  The  poison  was  now  intro- 
duced into  the  tissues  of  the  paw,  and  in  four  minutes  the  animal 
was  under  its  influence. 

By  these  experiments  it  is  believed  that  Fontana,  Segalas,  and 
Majendie  have  completely  demonstrated  the  absorption  of  poisons 
by  the  veins,  and  consequently  of  their  circulating  with  the  blood ; 

Cd  that  no  doubt  may  remain  on  the  subject,  modem  chemistry 
8  demonstrated  the  actual  presence  of  many  medicinal  substances 
either  in  the  blood  itself  or  in  the  secretions  wrmed  from  it.  Thus, 
after  the  free  use  of  soda,  large  quantities  of  uncombined  alkali  have 
been  found  in  the  serum.  Alcohol  has  been  obtained  by  distillation 
from  the  blood ;  while  iodine,  rhubarb,  the  nitrate  of  potash,  and  a 
large  number  of  other  substances  taken  into  the  stomach  have  been 
found  in  the  urine.  It  follows,  then,  that  poisons  are  absorbed  and 
mingled  with  the  blood,  and  are  conveyed  directly  to  the  parts  on 
which  thev  act,  passing  with  impunity  over  others  for  which  they 
have  no  acuity. 

The  fact  of  morbid  poisons  in  like  manner  being  absorbed,  and 
mingling  with  the  blood,  has  been  shown  by  many  Continental 
writers ;  but  perhaj)s  the  experiment  made  by  rrofessor  Coleman  is 
the  most  satisfactory.  "  I  nave  produced  the  disease  (the  glanders^ 
by  first  removing  the  healthy  blood  from  an  ass,  until  the  animal 
was  nearly  exhausted,  and  then  transfusing  from  a  glandered  horse 
blood  from  the  carotid  artery  into  the  jugular  vein.  The  glanders 
in  the  ass  was  rapid  in  its  progress,  violent  in  degree,  and  from  this 
animal  I  afterwards  produced  both  glanders  and  larcy."  Scarlatina, 
measles,  and  syphilis  have  now  been  produced  by  inoculation /ro?/! 
thf  Uood  of  patients  laboring  under  these  diseases. 

The  circumstance  of  the  presence  of  a  poison  in  the  blood  is  sup- 
posed by  Andral  to  pro<luce,  besides  its  toxic  states,  certain  altera- 
tions in  itH  physical  condition.  Thus  a  fli)ecific  cause  has  a  tendency 
to  destroy  or  reduce  the  quantity  of  fibrine  in  the  blood,  which  he 
has  found  in  some  instances  to  be  only  one  part  in  a  thousand. 
Hence  he  adds,  whatever  may  be  the  nature  of  the  specific  pyrexia, 
the  blood  always  exhibits  the  following  characters,  whether  it  be 
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Ordsb  2.  Enthetic  Diseases — Entketici. 
Order  3.  Dietic  Diseases — Dietici. 
Order  4.  Parasitic  Diseases — Parasitici. 


CHAPTER   II. 

PATHOLOGY   OP  THE   MIASMATIC   ORDER   OF    ZYMOTIC   DISEASES. 

The  diseases  to  be  described  under  this  order  acknowledge  at 
least  three  sources  or  modes  of  origin ;  while  thej  are  all  mainly 
propagated,  disseminated,  communicated,  or  diffused  through  the 
agency  of  contaminated  persons,  food,  water,  or  other  agents,  or 
through  infected  air.  The  poisons,  miasms,  gases,  germs,  active 
principles,  or  morbific  agents  may  be  arranged  under  three  classes, 
namely, — 1st.  Paludal  malarious  poison ;  2d.  Animal  malaria  poi- 
son ;  3d.  Specific  disease  poisons.  The  diseases  they  engender  are 
Intended  by  a  febrile  state,  which  may  assume  various  forms  or 
types. 

I   Paludal  Malarious  Poison. — This  poison  arises  from  marshy  land  in 
^Articular  conditions,  such  as  decomposition,  under  the  influence  of 

Srtial  moisture,  and  of  heat  above  60°  Fahr.  K  the  land  is  per- 
5tly  dry  or  perfectly  flooded  the  poison  is  not  generated.  It  is  a 
material  poison.  It  may  be  wafted  along  with  the  wind,  and  so 
induce  fever  at  a  distance  from  the  place  \vhere  the  poison  is  gener- 
ated. It  may  also  be  intercepted  by  a  belt  of  trees.  It  appears 
to  be  most  intense  near  the  surface  of  the  ground.  The  diseases 
usually  attributed  to  this  endemic  source,  ana  which  were  formerly 
80  destructive,  have  almost  disappeared  from  this  country.  The 
reason  of  this  may  fairly  be  ascribed  to  the  improved  df ainage  both 
of  the  towns  and  of  the  agricultural  districts.     The  fact  may  be 

E roved,  did  space  pjcrmit ;  and  the  practical  inference  leads  one  to 
ope  for  still  more  immunity  from  diseases  arising  from  this  source, 
if  the  "proper  authorities"  direct  further  ettbrts  in  this  direction. 
"  Within  the  last  half  century  land-draining  and  town-sewering 
have  ripened  into  sciences.  From  rude  beginnings,  insignificant  in 
extent,  and  often  injuriourt  in  their  ettects  in  the  first  instance,  they 
have  l)eeome  of  the  first  importance.  Land  has,  in  many  instances, 
doubled  in  value;  and  town-sewering,  with  other  social  regulations, 
have  not  unfrequently  prolonged  human  life  from  five  to  fifty  per 
cent.,  as  compared  with  previous  rates  in  the  same  district." 
"Agues  (and  malarious  cachexia)  are  reduced.  Since  1840  an 
annual  mortality  in  English  towns  of  44  in  1000  has  been  reduced 
to  27 ;  an  annual  mortality  of  30  has  been  reduced  to  20,  and  even 
as  low  as  15  ;  and  human  life  haw  now  more  value  in  England  than 
in  any  other  country  in  the  world — a  result  entirely  due  to  better 
sanitary  arrangements"  (Rawlinson,  Journal  of  Society  of  Arts^ 
March  21, 1862,  vol.  x,  p.  276). 
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and  the  iDgestion  of  alcoholic  drinks.  Each  and  all  of  these  causes 
tend  to  induce  morbid  conditions  of  the  blood,  a  tendency  to  putres- 
cence, and  a  condition  of  ill-health  of  the  body. 

Specific  Diiease-PoiionB. — The  matter  by  which  the  specific  mias- 
matic diseases  are  communicated  and  propagated  is  solely  derived 
from  the  body  of  the  similarlv  diseased  human  or  animal  being ;  for 
there,  during  the  course  of  tne  specific  disease,  is  the  soil  in  which 
the  specific  poison  is  bred,  to  multiply  and  propagate  its  kind.  It 
is  not  yet  clearly  established  how  far  the  bodies  of  animals  may 
not  be  a  soil  for  the  propagation  of  diseases  communicable  to  man. 
(See  the  Sections  on  "  Small-pox,"  and  "  Cow-pox.'') 

The  diseases  of  the  lower  animals  are  not  suflficiently  studied  by 
us.  The  diseases  of  plants  are  almost  entirely  nefflected.  Yet  it  is 
clear  that  until  all  these  have  been  studied,  and  some  step  .taken 
to  generalize  them,  every  conclusion  in  pathology  regarding  the 
nature  of  the  propagation  and  dissemination  of  specific  miasmatic, 
and  even  of  parasitic,  dietic,  and  enthetic  diseases,  must  be  the  re- 
sult of  a  limited  experience  from  a  limited  field  of  observation. 
How  do  we  know  that  the  blights  of  plants,  or  the  cause  of  them, 
are  not  communicable  to  animals  and  to  man?  We  know  how 
intimately  related  the  diseases  of  man  and  animals  are  with  famines 
and  unwholesome  food  ;  and  of  famines  with  the  diseases  of  vegeta- 
ble and  animal  life,  as  much  as  with  the  destruction  and  loss  of 
food. 

Dr.  Carter,  of  Bombay,  has  shown  that  there  is  in  India  a  very 
ringolar,  and  although  strictly  endemic  disease,  yet  a  very  preva- 
lent one,  which  occurs  in  the  hands  and  feet,  especially  the  latter, 
and  which  it  is  probable  is  really  of  the  nature  of  a  "  blight,"  in  so 
fiir  as  it  is  owing  to  the  implantation  in  the  tissues  of  "  sporules  or 
germs,"  which  in  the  progress  of  development  commit  irremediable 
ravages  on  the  affected  parts,  leading  ultimately  to  entii'e  disor- 

Enization  of  the  tissues.  It  is  known  as  the  "  fungus  disease  of 
dia,"  originally  described  by  Dr.  Carter  in  the  Transactions  of  the 
Medical  and  Physical  Society  of  Bombay^  No.  6,  new  series  for  1860. 
(See  the  account  of  "  Parasitic  Diseases  "  at  the  end  of  this  volume.) 

On  the  relations  between  the  diseases  of  man  and  animals,  and 
especially  in  connection  with  food,  the  reader  is  referred  to  a  series 
olTpapers  hj  the  author,  in  the  Medical  Times  and  Gazette  for  1857. 

Dr.  William  Budd,  of  Bristol,  has  also  recently  directed  atten- 
tion to  the  occurrence  of  malignant  pustule  in  England^  in  a  paper 
read  at  the  great  meeting  of  the  British  Medical  Association  in 
London,  in  August,  1862.  He  has  shown  that  the  disease  has  not 
been  so  uncommon  in  England  as  had  been  supposed — that  it  is 
common  and  very  fatal  to  oxen  and  sheep  in  this  country — that  in 
man  and  in  sheep  the  disease  is  identical — that  it  is  communicable 
to  man  by  direct  inoculation,  and  also  by  eating  the  flesh  of  the 
animals  affected — that  it  may  be  conveyed  and  disseminated  by  the 
bites  of  insects,  such  as  gnats — and  that  the  disease  may  be  re-com- 
municated from  man  to  animals  {Brit.  Med.  Journal,  January  24, 
1863). 

There  are  some  peculiar  and  characteristic  features  especially 
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vailing  disease  only  begins  to  prevail  in  the  new  locality  after  it  has 
alrea<^  died  out  in  the  old.  4th.  One  element  remains  constant  in 
the  history  of  endemic  influence,  and  that  is  the  specific  morbid  poison 
which  is  the  origin  of  each  case.  It  is  susceptible  of  transmission 
from  place  to  place,  gathering  strength  as  it  proceeds,  again  to  die 
out  or  become  dormant,  so  that  its  track  is  with  difliculty  followed 
or  traced  out.  5th.  In  large  cities  such  specific  poisons  are  alwavs 
more  or  less  active,  and  their  diseases  always  present ;  but  in  tne 
country  districts  they  only  now  and  then  occur.  The  occurrence  of 
long  intervals  of  rural  exemption  is  not  traceable  to  anv  feebleness 
of  the  poison  to  act ;  for  when  the  disease  does  become  developed  in 
these  places,  the  ratio  of  persons  or  of  animals  attacked  is  incom- 
parably fi^reater  than  is  ever  seen  in  cities  under  like  circumstances 
(see  Professor  Acland's  account  of  the  fever  in  Great  Horwood,  in 
1857-58 ;  and  Dr.  William  Budd,  of  Clifton,  regarding  fever  at  North 
Tawton ;  and  his  most  instructive  little  book  On  the  Propagation  of 
Typhoid  Fever).  6th.  In  large  towns  the  sewers  are  constantly 
charged  with  the  materies  morm  of  specific  diseases  always  abounding 
in  towns.  In  small  villages,  and  otner  places  where  no  sewers  exist, 
the  air  only  may  be  infected,  or  the  water  contaminated,  by  the 
direct  or  indirect  importation  of  cases  of  specific  disease  or  their 
equivalents — the  poison  itself — so  that  the  organic  impurities,  the 
dung-heaps,  the  open  soil  which  surrounds  the  dwellings  of  the  pa- 
tients, the  cess-pools,  and  the  privies  common  to  several  houses, 
gradually  but  eventually  become  impregnated  with  the  specific  poison 
of  the  disease.  Thus  the  atmosphere  of  the  village  may  become  in- 
comparably more  virulent  than  the  atmosphere  of  the  sick-chamber 
itself.  Hence  the  rapid  epidemic  spread  of  the  miasmatic  diseases 
in  the  limited  space  of  rural  villages  ;  and  which  gives  rise  to  the 
popular  error,  that  such  diseases  are  invariably  contagious  in  country 
places,  and  only  rarely  so,  or  by  exception,  in  cities  or  large  towns. 
7th.  AH  these  specific  diseases  multiply  their  kind  after  similar 
modes  of  propagation.  8th.  All  of  them  establish  a  constant  series 
of  morbid  changes  and  lesions,  and  always  issue  in  the  reproduction 
of  its  own  specific  germ,  miasm,  gas,  morbid  poison,  or  active  prin- 
ciple by  which  it  propagates  its  Kind.  Thus  small-pox  propagates 
8mall-pox ;  measles  multiplies  measles ;  scarlatina  reproduces  scarla- 
tina ;  typhoid  fever  breeds  typhoid  fever ;  typhus,  typhus ;  and  so  on. 
In  the  terse  language  of  Dr.  William  Budd, — ^"  What  small-pox  and 
measles  were  in  the  Arab  in  the  days  of  Rhazes,  they  still  are  in  the 
London  Cockney  of  our  own  time.  What  they  are  in  the  London 
(.'oc»kney,  they  are  in  the  wild  Indian  of  the  Xorth  American  prairie, 
and  in  the  Xegro  of  the  Gold  Coast.  To  all  the  other  8{»ecitic  com- 
municable diseases,  as  far  as  our  records  go,  the  same  remark  applies. 
In  rac^es  the  most  diverse,  under  climates  the  most  various,  age  after 
see,  through  endless  generations  of  man,  these  diseases  pass  down 
through  the  human  body  (sometimes  through  animals — e.  ^.,  ovine 
sniall-pox?),  perpetuating  their  own  kind,  and  each  maintaining  its 
separate  identity  by  marKS  as  specific  as  thoHC  which  distinguish  the 
asp  from  the  adder  or  the  hemlock  from  the  l^i^py."  Such  being 
the  case,  it  is  diflicult  to  conceive  (as  Drs.  Watson  and  William  Budd 
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is  kDOwn  to  us  by  inference  only.  A^ain,  we  know  that  ample  pro- 
vision is  made  and  wa^s  are  open  for  tne  dissemination  of  the  active 
aeent  of  propagation  m  a  thousand  unseen  modes,  so  that  it  is  ob- 
vious that  the  precise  sort  of  infection  and  its  track  must  often 
baffle  the  wisdom  of  man  to  discover  or  trace  out. 

Cases  thus  constantly  arise  which  appear  to  give  countenance  to 
the  belief  that  the  disease  has  had  a  spontaneous  origin — sporadic^ 
as  it  is  termed.  Numerous  cases  of  small-pox  occur  which  can  never 
be  traced  to  their  source,  or  to  communication  with  persons  similarly 
diseased  ;  yet  the  history  of  small-pox  is  decisive  against  the  notion 
of  its  spontaneous  origin ;  and  if  of  small-pox,  so  for  all  the  other 
specific  Zymotic  diseases  of  the  same  nature.  Dr.  Watson  has  well 
observed  that  "  the  small-pox  never  occurs  except  from  contagion. 
B  was  quite  unknown  in  Euroj)e  till  the  beginning  of  the  eighth  century. 
No  mention  of  any  such  malady  is  to  be  found  in  the  Greek  or 
Roman  authors  of  antiquity.  Now,  whatever  may  have  been  the 
deficiencies  of  the  ancient  physicians,  they  were  excellent  observers 
and  capital  describers  of  disease ;  and  it  is  impossible  that  a  disease 
so  diffusive,  and  marked  by  characters  so  definite  and  conspicuous, 
Bhould  have  escaped  their  notice,  or  have  been  obscurely  portrayed 
(if  known)  in  their  writings.  On  the  other  hand,  Mr.  Moore,  in  his 
learned  and  interesting  Instory  of  Small-Pox^  has  shown  that  it  pre- 
vailed in  China  and  Hindostan  from  a  very  early  period — even  more 
than  a  thousand  years  before  the  time  of  our  Saviour.  That  it  did 
not  sooner  extend  westward  into  Persia,  and  thence  into  Greece, 
may  be  attributed  partly  to  the  horror  which  the  disease  everywhere 
inspired,  and  the  attempts  that  were  subsequently  made  to  check 
its  progress,  by  prohibitmg  all  communication  with  the  sick,  |)artly 
to  the  limited  intercourse  which  then  took  place  among  the  Eastern 
nations,  but  principally  to  the  peculiar  situation  of  the  regions 
through  which  the  infection  was  dittused,  separated  as  they  are  from 
the  rest  of  the  world  by  immense  deserts  and  by  the  ocean  "  (Wat- 
son, Lectures  on  the  Practice  of  Physic^  3d  edition,  vol.  ii,  p.  709).  "  K 
anything  were  wanting,"  writes  Dr.  Budd,  "  to  show  what  is  the 
true  inference  to  be  drawn  from  these  events,  it  would  be  found  in 
the  fact  that,  once  imported  into  the  West^  it  spread  with  the  most 
fearful  rapidity  and  havoc  ;  and  that  while  almost  all  men  are  prone 
to  take  the  disorder,  large  portions  of  the  world  have  remained  for 
centuries  exempt  from  it,  until  at  length  it  was  iiniK)rted,  and  that 
then  it  infallibly  diffused  and  establisned  itself  in  those  parts.  In 
this  country  the  (endemic)  conditions  for  the  spread  of  the  disease 
existed  in  the  most  intense  degree,  as  was  shown  by  the  event  when 
the  disease  was  once  intrwluced.  The  long  lapse  of  ages  during 
which  we  remained  entirely  free  from  small-pox  showed,  with  e^ual 
clearness,  that,  until  this  introduction  occurred,  all  the  conditions 
&vorable  to  the  development  of  srnall-pox  were  powerless  to  cause 
a  single  case.  The  spectacle  witnessed  m  Europe  was  rei)eated  over 
again  in  the  Western  World  in  a  still  more  striking  way.  Our 
knowledge  of  the  events  here  is  precise  and  sure.  There  was  no 
small-pox  in  the  New  World  l)efore  its  discovery  by  Columbus,  in 
1492.    In  1517  the  disease  was  imported  into  St.  Domingo.     Three 
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ditions,  tending  in  certain  localities  to  determine  a  specific  decom- 
position of  excrement,  communicable  to  other  organic  substances 
and  infecting  the  air,  is  an  essential  element  in  an  epidemic  period. 

The  most  recent  speculation  regards  the  discovery  of  a  peculiar 
atmospheric  condition,  ascribed  to  a  principle  callea  ozone  or  omnor 
zone  (o'Cw*,  stink,  or  o^Aiiy,  smell),  of  which,  as  yet,  we  know  nothing 
definite,  although  many  subtle  instruments  and  apparatus  are  in 
use  to  detect  and  measure  the  amount  of  this  principle  in  the  air. 

A  careful  study  of  the  effects  of  the  epidemic  influence  appears  to 
warrant  the  enunciation  of  certain  laws  which  seem  to  regulate  its 
operations.     These  laws  may  thus  be  condensed : 

Laws  of  Epidemic  Influence. — (1.)  This  influence  frequently  predis- 
poses to  diseases,  apparently  independently  of  any  other  known 
cause,  as  in  the  case  of  influenza  and  cholera.  It  makes  itself  mani- 
fest by  appearing  to  give  increased  energy  to  causes  which  produce 
particular  diseases ;  so  that  small-pox,  scarlatina,  typhus,  and  the 
like,  sometimes  rage  with  great  violence  as  epidemics.  It  also  ajp- 
pears  to  predispose  to  new  and  anomalous  forms  of  disease,  as  wit- 
nessed in  the  furunculoid  epidemic  which  recently  prevailed  both 
in  Europe  and  America,  from  1849  till  1852.  (2.)  Sometimes  the 
epidemic  influence  manifests  itself  by  a  certain  type  or  direction 
which  existing  diseases  appear  to  take.  Thus,  at  one  period  diseases 
take  a  low,  or  what  is  called  a  typhoid  type,  so  that  depletion  is  not 
tolerated ;  at  another  time  an  inflammatory  tendency  predominates, 
and  antiphlogistic  treatment  is  required.  At  one  period  there  is  a 
tendency  in  msease  to  complicate  its  course  by  a  disposition  to  affect 
particular  organs.  At  one  time  head  affections  predominate;  at 
another  time  affections  of  the  chest,  or  of  the  alimentary  canal, 
complicate  the  course  of  a  prevailing  disease.  Consequently  the 
same  disease  may  demand  very  different,  and  even  opposite,  modes 
of  management.  (3.)  During  epidemics  other  diseases  are  apt  to  as- 
sume more  or  less  of  the  prevailing  epidemic  features.  Thus,  when 
cholera  prevails,  looseness  of  the  bowels  often  complicates  the  course 
of  other  affections.  When  i  nfluenza  prevails,  catarrhal  complications 
increase  the  danger  of  other  diseases.  Ill-health  of  any  kind,  there- 
fore, favors  the  action  of  the  epidemic  influence.  (4.)  Some  change 
in  the  character  of  prevailing  diseases  of  a  constant  and  recurring 
kind  often  indicates  the  approach  of  an  epidemic  and  the  prevalence 
of  the  epidemic  influence.  (5.)  The  first  effects  of  the  epidemic  in- 
flaenee  are  usually  the  most  violent  and  marked,  and  the  cases  of  the 
epidemic  disease  become  mild  as  the  epidemic  influence  passes  away. 
(6.)  The  epidemic  influence  sometimes  disappears  entirely  after  a  short 
prevalence ;  sometimes  continues,  with  irregular  intermissions,  for 
two,  three,  four,  or  even  six  years,  or  longer.  Influenza  and  cholera 
are  examples.  (7.)  An  epidemic  tendency,  after  continuing  for  sev- 
eral years,  may  give  place  to  one  of  a  different  kind,  which,  in  its 
turn,  may  again  give  place  to  the  first.  Malarious  fevers^  yelloia 
fever^  and  typhus^  illustrate  this  in  America.  The  eruptive  affections 
seem  to  run  in  somewhat  similar  cycles.  After  the  introduction  of 
vaccination  the  small-pox  seemed  for  many  years  to  be  almost  entirely 
subdued ;  but  more  recently  again  the  disease  has  seldom  been  en- 
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case.  Kext  to  large  towns,  the  health  of  the  Ariny  is  of  the  great- 
est im])ortance,  especially  when  we  consider  the  tendency  that  exists 
to  a  hi^h  rate  of  mortality  in  that  service.  In  the  military  age 
(which  IS  the  a^e  between  eighteen  and  forty)  the  mortality  of  the 
general  population  in  EnjB;land  is  less  than  one  per  cent,  per  annum. 
The  mortality  of  the  Brftish  army  is  much  above  this.  On  Home 
service  it  has  had  a  mortality  double  that  of  the  civil  population 
at  the  corresponding  ages ;  and  seven-ninths  of  the  entire  mortality 
among  the  infantry  of  the  line  has  arisen  from  diseases  of  the  Zy- 
motic class.  Disease  and  mortality  are  much  greater  during  cam- 
paigns, when  more  than  twenty-two  per  cent,  are  constantly  on  the 
sick  list.  The  causes  of  high  rates  of  mortality  require  constant 
investigation,  by  carefully  observing,  recording,  and  comparing  the 
facts  over  a  sufficiently  large  area  ;  thus  arriving  at  certainty  as  to 
the  causes,  and  whether  they  can  be  mitigated  or  removed. 

An  observation  of  great  interest  in  connection  with  animal  malaria 
poisoTij  as  well  as  with  epidemic  influences^  may  be  appropriately 
referred  to  here.  It  seems  clearly  proven,  especially  by  the  valua- 
ble and  decisive  observations  of  Dr.  W  illiam  fiudd,  of  feristol,  that 
the  communicable  poisons  of  typhoid  fever  and  of  cholera  are  capa- 
Me  of  being  imported  or  carried  from  place  to  place  by  persons  who 
have  the  disease.  Dr.  Budd's  history  of  the  North  Tawton  fever 
and  its  offshoots  {Lancet^  July  9, 1860)  is  most  conclusive  on  this 
point.  His  arguments  are  also  cogent  to  the  general  effect  that 
specially  the  bowel  discharges  are  means  by  which  a  patient,  whether 
migrating  or  stationary,  can  be  instrumental  in  disseminating 
ty^oid  rever  and  cholera.  Mr.  Simon  makes  the  important  remark, 
however,  that  these  bowel  discharges  may  not  be  the  sole  means  of 
multiplying  and  disseminating  these  diseases ;  althousch,  provision- 
ally, tne  conclusions  of  Dr.  Budd  must  be  acted  upon"in  their  pres- 
ent unqualified  form ;  while  it  is  of  the  greatest  practical  importance 
to  learn,  as  exactly  as  possible,  whether  it  is  in  all  states  ot  the  dis- 
ease, and  under  all  circumstances,  that  the  bowel  discharges  of 
typhoid  fever  and  cholera  can  communicate  and  multiply  the  means 
of  dissemination.  In  illustration  of  such  possible  contingent  results, 
Mr.  Simon  refers  to  some  interesting  and  important  experiments 
made  in  1854  by  Professor  Thiersch,  of  Erlangen.  These  experi- 
ments seemed  to  show  that  cholera  evacuations,  In  the  course  of  their 
deannpftsition^  either  acc^uire  the  power  of  communicating  or  multi- 
plying their  sj^ecific  j)Oison,  or  that  the  specific  poison  inherent  in 
them  liecomes  intensified  by  decomposition  (Zymosis  ?).  That  the 
deeonijiosition  or  change  may  begin  even  in  tlie  bowels,  after  the 
secretion  and  accumulation  of  the  material  in  them,  as  well  as  in 
cefWfiooIs,  seems  to  be  ix)ssible;  and  perhaps,  as  Mr.  Simon  justly 
remarks,  may  funiish  an  explanation  of  the  many  cases  in  which 
haman  intercourse  has  apparently  disseminated  the  disease.  For, 
according  to  the  observations  of  Professor  Pettenkofer  at  Munich, 
and  Professor  Acland  at  Oxford,  it  would  seem  that  during  cholera 

Seriods  the  immigration  of  persons  suffering  apparently  only  from 
iarrhcBa  has  been  followed  by  outbreaks  of  cholera  in  places  previ- 
ously uninfected ;  and  Professor  Pettenkofer  ast^ribes  this  fact  to  an 

TOL.  I.  15 


MANAGEMENT  OF   EPIDEMICS.  227 

contained  in  the  following  statement,  namely :  That  it  is  possible  to 
extinguish  the  greater  number  of  epidemic  diseases,  however  intense 
or  abundant  may  be  the  atmospheric  or  other  agencies  which  con- 
stitute their  potential  causes,  by  remembering, — (1.)  That  the  living 
body  o^  the  diseased  persons  is  the  soil  on  which  the  communicable 
disease  breeds  the  poison  by  which  the  specific  disease  is  multiplied 
and  propagated:  {2,)  That  excretions  from  an  infected  person,  espe- 
cially such  excretions  as  are  immediately  related  to  or  flow  from 
parts  affected  with  specific  lesions,  probably  contain  the  most  active 
elements  of  the  specific  poison  by  wnich  the  disease  may  be  dissemi- 
nated :  (3.)  That  such  active  elements,  germs,  poisons,  miasms,  gases, 
or  noxious  agents  may  contaminate  the  drinking-waters  of  a  district, 
or  may  infect  the  atmosphere,  or  lie  dormant  for  variable  and  un- 
known periods  of  time,  just  as  seeds  dry  up  and  preserve  their  vital 
Sroperties :  (4.)  To  follow  out  zealously  the  hygienic  measures  which 
ow  from  these  statements,  and  so  prevent  the  propagation  of  spe- 
cific diseases:  (5.)  To  preserve  as  much  as  possible  the  blood  of 
every  individual  in  that  state  which  shall  prevent  these  poisons 
firom  finding  the  conditions  of  their  development  within  the  body : 
(6.)  That  these  ends  are  to  be  attained  on  tne  one  hand  by  prevent- 
ing the  production  of  fermentable  matter  in  or  out  of  the  bodv ; 
utA  on  the  other  hand  by  promoting  its  removal  and  chemical  ae- 
Btmction  or  decomposition,  when  it  is  inevitably  generated,  and  by 
ft  free  supply  of  pure  air,  and  by  the  reduction  of  that  air  to  the 
lowest  temperature  at  which  the  condition  of  the  individuals  will 
allow  it  to  be  safely  inhaled.  Preventive  measures  based  upon 
these  principles  are  of  the  utmost  importance,  so  much  so  that  the 
most  eminent  members  of  the  medical  profession  in  London  and 
elsewhere  concur  in  the  views  and  opinions  of  Dr.  William  Budd, 
unanimously  cherishing  the  maxim,  that,  "  except  under  the  pres- 
sure of  ereat  military  straits,  no  army  ought  ever  to  suiter  on  a 
laree  scale  from  this  great  group  of  communicable  diseases,  and  es- 
pecially such  as  are  disseminated  by  intestinal  discharges." 

The  following  detail  of  proceedings  advisable  to  be  talcen  in  places 
attacked  or  threatened  by  epidemic  diseases  are  given  mainly  from 
a  memorandum  drawn  up  by  John  Simon,  Esq.,  tne  Medical  Officer 
of  the  Privy  Council,  and  published  in  his  TTiird  Report  on  the  Pub- 
lic Health  in  England  in  1860 : 

1.  Wherever  there  is  prevalence  or  threatening  of  cholera,  diphthe- 
ria, typhus,  or  any  other  epidemic  disease,  it  is  of  more  than  com- 
mon importance  that  the  powers  conferred  bv  the  Nuisances  Re- 
moval Acts,  and  by  various  other  laws  for  the  protection  of  the 
Public  Health,  be  vigorously,  but  at  the  same  judiciously  exercised 
bv  those  in  whom  they  are  vested ;  and  with  regard  to  armies,  that 
the  inwtructions  relative  to  the  guidance  of  the  Medical  Officer  in 
sanitary  matters,  contained  in  the  Army  Regidations^  be  duly  car- 
ried out,  on  the  principle  that  the  executive  should  act  under  au- 
thoritv,  in  order  to  carry  out  the  required  measures  efficiently. 

2.  n  the  danger  be  considerable,  it  will  be  expedient  that  the 
local  authorities  in  civil  life,  and  the  commanding  officers  of  armies, 
brigades,  divisions,  and  regiments,  in  military  li^,  avail  themselves. 
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efficient  ventilation  even  at  some  real  or  imaginary  expense  of  com- 
fort. 

10.  The  cleanest  domestic  habits  should  be  enjoined.  Refuse 
matters  should  never  be  suffered  to  remain  or  to  linger  within  the 
dweUing,  hospital,  barrack-room,  or  hut.  Such  refuse  must  at  once 
be  removed,  ^nd  at  once  disposed  of,  or  cast  into  the  receptacle  pro- 
vided for  it.  All  things  or  utensils  which  have  to  be  disinfected 
or  cleansed  should  always  be  disinfected  or  cleansed  without  delay. 

11.  With  regard  to  material  substances  discharged  or  separated 
from  the  bodies  of  the  sick,  special  precautions  ot  cleanliness  and 
disinfection  are  necessary.  Among  aischarges  or  substances  sepa- 
rated ftoia  the  body  which  it  is  proper  to  treat  as  capable  of  com- 
municating disease,  are  those  which  come,  in  cases  of  small-pox, 
from  the  affected  skin ;  in  cases  of  cholera  and  typhoid  fever,  from 
the  intestinal  canal ;  in  cases  of  diphtheria  and  scarlatina  maligna, 
from  the  nose  and  throat,  and  the  exhalations  from  the  skin  and 
the  lungs  saturating  clothes ;  likewise,  in  cases  of  eruptive  fevers, 
measles,  scarlatina,  rotheln,  tj^phus,  and  the  like,  the  general  exha- 
lations of  the  sick,  and  especially  so  of  the  convalescing,  probably 
in  connection  with  the  desquamation  of  the  skin.  The  caution 
which  is  necessary  with  regard  to  such  matters  must  of  course  ex- 
tend to  whatever  may  be  imbued  with  them;  so  that  bedding, 
clothing,  towels,  and  other  articles  which  have  been  in  use  by  the 
rick,  do  not  become  sources  of  mischief,  either  in  the  house  to  which 
they  belong,  or  in  houses  to  which  they  are  conveyed.  Moreover, 
in  tyjAoid  fever  and  cholera,  the  evacuations  should  be  regarded  as 
capable  of  communicating  a  similarly  specific  and  infectious  property 
to  any  night-soil  with  which  they  may  be  mingled  in  privies,  drains, 
or  cesspools  (Thiersch).  This  danger  of  multiplying  the  sources  of 
communicating  disease  must  be  guarded  against  by  the  chemical 
destruction,  decomposition,  or  disinfection  of  all  the  intestinal 
evacuations  as  soon  as  they  are  passed  from  the  bowels,  and  cer- 
tainly before  they  are  thrown  away,  and  so  "  let  loose  upon  the 
worlo."  Above  all,  they  must  never  be  cast  where  they  can  rmi 
or  soak  into  sources  of  drinking-water. 

12.  All  reasonable  care  should  be  taken  not  to  disseminate  disease 
by  the  unnecessary  association  of  persons  suffering  from  the  specific 
communicable  diseases,  either  witn  healthy  persons,  or  in  wards  of 
hospitals  where  patients  suffering  with  other  diseases  are  being 
treated.  This  care  is  requisite,  not  only  with  regard  to  the  sick- 
house,  ward,  hospital,  or  ship,  but  likewise  with  regard  to  day- 
Bchools,  places  of  public  resort,  courts  of  justice,  and  other  places 
where  members  of  many  dift'erent  households  are  accustomed  to 
meet. 

18.  Where  dangerous  conditions  of  residence  cannot  be  promptly 
remedied,  it  will  oe  best  that  the  inmates,  while  unattacked  by 
disease,  remove  to  some  safer  lodging.  If  disease  begins  in  houses 
where  the  sick  person  cannot  be  rightly  circumstanced  and  tended, 
medical  advice  ought  to  decide  on  the  propriety  or  fitness  of  remov- 
ing him  to  an  infirmary  or  hospital.     In  extreme  cases,  special  in- 
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discharges  from  the  patient  immediately  removed,  and  the  utensils 
washed. 

3.  Nurses  and  attendants  ought  to  endeavor  to  avoid  the  patient's 
breath  and  the  vapor  from  the  discharges. 

4.  Visitors  must  not  go  near  to  the  sick,  nor  remain  with  them 
longer  than  is  absolutely  necessary :  they  should  not  swallow  their 
spittle,  but  clean  the  mouth  and  nostrils  when  they  leave  the  room. 

5.  No  dependence  must  be  placed  on  vinegar,  camphor,  or  other 
supposed  preventives,  which,  without  attention  to  cleanliness  and 
admission  of  fresh  air,  are  not  only  useless,  but  by  their  strong  smell 
render  it  impossible  to  perceive  when  the  room  is  filled  with  bad 
air  or  noxious  vapors. 

Prooesiet  of  Disinfection. — These  processes  have  been  recommended 
bv  Professor  Miller,  of  King's  College,  London.  They  cannot  sup- 
ply the  place  of  cleanliness,  ventilation,  and  drainage.  They  are 
artificial,  and  are  used  for  exceptional  purposes,  the  great  natural 
disinfectant  being  fresh  air^  abundantly  and  uninterruptedly  sup- 
plied. 

1.  For  purposes  of  artificial  disinfection,  the  agents  which  most 
commonly  prove  useful  are,  chloride  of  lime,  quicklime,  Condy's 
manganic  compounds,  and  carbolic  acid.  Metallic  salts,  especially 
perchloride  of  iron,  sulphate  of  iron,  and  chloride  of  zinc,  are  under 
lome  circumstances  applicable.  In  certain  cases  chlorine  gas  or 
sulphurous  acid  gas  may  advantageously  be  used ;  and  in  certain 
other  casea  powdered  charcoal  or  fresh  earth. 

2.  If  percnloride  of  iron  or  chloride  of  zinc  be  used,  the  common 
concentrated  solution  may  be  diluted  with  eight  or  ten  times  its 
bulk  of  water.  Sulphate  of  iron  or  chloride  of  lime  may  be  used  in 
the  preparation  of  a  pound  to  a  gallon  of  water,  taking  care  that 
the  water  completely  dissolves  the  sulphate  of  iron  or  has  the 
chloride  of  lime  thoroughly  mixed  with  it.  Condy's  stronger  fluid 
(red^  may  be  diluted  with  fifty  times  its  bulk  of  water ;  his  weaker 
fluid  (green)  with  thirty  times  its  bulk  of  water.  Where  the  mat- 
ters reauiring  to  be  disinfected  are  matters  havine  an  offensive 
smell,  the  disinfectant  should  be  used  till  the  smell  has  entirely 
ceased. 

3.  In  the  ordinary  emptying  of  privies  or  cesspools^  use  may  be 
made  of  perchloride  of  iron,  of  chloride  of  zinc,  or  of  sulphate  of 
iron.  But  where  disease  is  present,  it  is  best  to  use  chloride  of  lime 
or  Condy's  flui^*  Where  it  is  desirable  to  disinfect  before  throwing 
away  the  evacuations  from  the  bowels  of  persons  sufiering  from 
certain  diseases,  the  disinfectant  should  be  put  into  the  night-stool 
or  bed-pan  when  about  to  be  used  by  the  patient. 

4  Heaps  of  vmunre  or  of  other  Jilth^  it  it  be  impossible  or  inex- 
pedient to  remove  them,  should  be  covered  to  the  depth  of  two  or 
three  inches  with  a  layer  of  freshly  burnt  vegetalde  charcoal  in 
powder.  Freshly  burnt  lime  may  be  used  in  the  same  way,  but  is 
lew*  efiectual  than  charcoal.  If  neither  charcoal  nor  lime  be  at 
hand,  the  filth  should  be  covered  with  a  layer,  some  inches  thick, 
of  clean  dry  earth. 

5.  Earth  near  dwellings^  if  it  has  become  offensive  or  foul  by  the 
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miLcous  surfaces^  with  other  concomitant  and  occasionally  succeeding 
affections.  The  eruption  on  the  skin  passes  through  the  stages  of  pimple^ 
vesicle^  pustule^  scab^  and  leaves  marks  or  cicatrices  on  its  site.  The 
disease  runs  a  definite  course^  and  as  a  rvle^  exhausts  the  susceptibility 
of  the  constitution  to  another  attax'k. 

Pathology. — The  theory  resardin^  the  development  of  small-pox 
is,  that  a  sj^ific  poison  is  ahsorbea  and  infects  the  blood,  and  after 
a  given  penod  of  latencjr  rives  rise  to  "primary  fever,"  which  lasts 
from  two  to  four  days,  till  the  eruption  appears,  when  the  fever  for 
the  most  part  remits.  The  secondary  or  specific  action  of  the  poison 
of  small-pox  makes  itself  obvious  by  an  eruption  on  the  skin,  and 
also  sometimes  on  the  mucous  membrane  of  the  eyes,  nose,  mouth, 
fauces,  and  great  intestine.  The  eruption  runs  a  given  course — 
namely,  pimple^  vesicle^  and  pustule — and  when  fully  out,  or  at  its 
height,  tne  febrile  phenomena,  which  had  remitted,  return,  and  give 
rise  to  what  is  termed  the  secondary  fever.  The  occasionally  suc- 
ceeding morbid  conditions  are  inflammation  of  the  various  tissues 
of  the  lun^,  of  the  urinary  organs,  and,  lastly,  of  the  areolar  tissue 
of  the  hoSy  generally,  which  often  becomes  the  seat  of  an  endless 
number  of  abscesses. 

The  occurrence  of  fever  preceding  the  secondary  or  specific  ac- 
tions of  the  poison,  or  the  appearance  of  the  eruption,  has  scarcely 
an  exception,  and,  indeed,  in  some  instances  it  has  been  of  so  severe 
a  character  as  to  have  destroyed  the  patient  on  the  first  onset.  The 
remission  or  subsidence  of  th^  fever  is  constant  in  mild  cases,  but 
in  the  severer  forms  of  the  confluent  small-pox  it  sometimes  runs 
on,  and  b  constant.  The  recurrence  of  the  "  secondary  fever,"  and 
the  exacerbation  of  the  fever  in  severe  cases  at  the  time  of  the 
maturation  of  the  pock,  is  also  constant.  The  cause  of  this  second- 
ary attack  has  long  been  a  difliculty  in  the  pathology  of  small-pox. 
Some  attribute  the  fever  to  the  sr)ecific  nature  of  the  disease,  while 
others  consider  it  to  result  from  the  maturation  of  the  pustules,  and 
to  be  a  suppurative  fever — symptomatic^  and  dependent  upon  the  local 
affection. 

Another«con8tant  phenomenon  in  the  development  of  small-pox 
19,  that  the  secondary  actions  of  the  poison  occasion  a  peculiar 
eruption.  There  are  a  few  rare  exceptions,  which  constitute  a 
vanety  of  small-pox  sometimes  noticed  as  the  "  variolar  sine  erup- 
tione.''  The  aftection  of  the  mucous  membranes  is  often  wanting 
in  mild  cases,  though  rarely  absent  in  severe  ones.  The  poison  is 
also  apt  to  set  up  many  tertiary  actions,  as  inflammation  of  the 
lungs,  of  the  urinary  organs,  of  the  eye,  and  of  the  areolar  tissue. 
Generally  it  may  be  mentioned  that  the  state  and  appearance  of  the 
eruption  depends  in  a  great  measure  ui)on  the  type  and  character 
of  the  fever,  while  the  type  and  character  of  the  fever  may  be 
modified  by  the  organic  functions  and  condition  of  the  blood,  espe- 
cially as  induced  by  vaccination. 

The  development  of  small-|>ox  is  traceable  through  certain  stages, 
namely,  1st.  The  stage  or  period  of  incubation ;  2d.  The  febrile 
stage,  or  period  of  primary  fever ;  3d.  The  exudative  stage,  or 
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the  cutis  are  the  cells  and  tissue  of  the  rete  mucosum  (Gruby,  Glugb, 
Rater,  Gustav.  Simon,  besides  other  observers  of  more  early  date). 
Will  not  some  delicate  process  of  organic  analysis  tell  us  what  the 
QjcHve  principle  of  the  specific  virus  oi  small-pox  is, — if  it  be  capable 
of  bein^  so  determined  ?  While  the  maturation  of  the  vesicle  into 
a  pustule  is  going  on,  a  damask  red  areola  forms  around  each  pus- 
tule ;  and  as  the  vesicle  fills,  the  whole  face  swells,  and  often  to  so 
great  a  degree  that  the  eyelids  are  closed.  While  the  maturation 
18  complete,  the  "  frnrfe,"  which  boimd  down  the  centre  of  the  vesicle, 
ruptures,  and  the  pustule  now  becomes  spheroidal  or  acuminated. 
About  the  eighth  day  of  the  eruption  a  dark  spot  is  seen  on  the 
top  of  each  pustule.  At  that  spot  the  cuticle  ruptures,  allowing 
matter  to  exude,  which  concretes  into  a  scab  or  crust ;  and  during 
this  process  the  pustule  shrivels  and  dries  up.  The  crust  is  detached 
between  the  eleventh  and  fourteenth  days,  leaving  the  cutis  beneath 
of  a  dark  reddish-brown  hue — a  discoloration  which  lasts  many 
days,  or  even  weeks.  On  the  face,  however,  the  pustule  often  pene- 
trates or  burrows,  so  as  to  cause  ulceration  of  the  rete  mucosum^ 
leaving  a  permanent  cicatrix  in  the  form  of  a  depression  or  "  pit." 
The  cicatrix  thus  formed,  though  at  first  of  a  reddish-brown,  ul- 
timately becomes  of  a  dead  white  color. 

The  small-pox  eruption  does  not  appear  over  the  whole  body  at 
once,  but  appears  in  three  successive  crops.  The  first  crop  covers 
the  face,  neck,  and  upper  extremities,  the  second  the  trunk,  while 
the  third  appears  on  the  lower  extremities.  There  is  usually  an 
interval  of  several  hours  between  each  crop;  and  the  later  the 
pustules  are  in  appearing  on  the  trunk  and  lower  extremities  than 
on  the  face  and  neck,  by  so  much  the  later  they  are  in  maturating, 
and  in  disappearing  from  those  parts.  When  the  eruption  on  the 
face  is  declining,  that  upon  the  extremities  has  scarcely  yet  arrived 
at  its  height,  so  that  the  hands  and  feet  are  then  considerably 
swollen.  This  is  to  be  regarded  as  a  favorable  sign,  in  so  far  as  it 
indicates  a  certain  vigor  of  constitution. 

The  number  of  pustules  is  very  various,  sometimes  not  exceed- 
ing five  or  six  over  the  whole  body,  more  commonly  from  one  to 
three  hundred,  and  occasionally  amounting  to  several  thousands. 
It  has  been  calculated,  if  ten  thousand  pustules  be  counted  on  the 
body,  that  two  thousand  at  least  will  be  found  on  the  face  ;  and 
accordingly,  the  number  of  pustules  on  the  face  being  in  propor- 
tion, those  on  the  other  parts  of  the  body  furnish  a  fair  estimate 
of  the  extent  of  the  disease,  and  of  the  danger  of  the  patient. 

The  pustule  is  subject  to  many  irregularities,  both  as  to  its  form 
and  course ;  which  gives  rise  to  two  very  marked  varieties  of  the 
disease,  namely,  the  confluent  and  the  horn  small-pox.  The  con- 
fluent small'pox  differs  from  the  distinct  small-pox  in  the  pimples 
being  small,  less  prominent,  and  so  numerous  that  even  on  the  first 
ap{)earance  of  the  eruption  there  is  hardly  any  distinct  separation 
between  them.  The  vesicles  which  form  on  their  apices  apjiear 
earlier,  and  their  diameters  increase  more  irregularly  than  in  the 
distinct  forms,  and  often  they  run  one  into  the  other.  The  pus- 
tules, likewise,  which  are  confluent,  either  remain  flat,  and  do  not 


STMPTOMS  OF  THB  DISTINCT  SMALL-POX.  287 

urine, — ^and  hence  the  "  variolse  sine  emptione  "  of  authors, — which, 
when  it  occurs  in  the  present  day,  is  more  usually  regarded  as  a 
modification  of  small-pox,  probably  depending  on  the  influence  of 
vaccination. 

Symptonui  of  the  Distinct  Small- Pox. — The  symptoms  of  vandcB  dis- 
cretce^  or  of  distinct  small-pox,  maj^  be  divided  into  four  stages.  The 
first  stage  comprises  the  period  of  incubation  or  of  latency — a  period 
of  time  which  varies  according  as  the  poison  has  been  introduced 
by  the  mucous  or  cutaneous  tissues,  in  the  former  case,  or  in 
natural  small-pox,  for  example,  the  more  usual  time  of  latency  is 
from  ten  to  sixteen  days;  while  in  the  inoculated  small-pox  the 
period  of  latency  is  from  seven  to  nine  days,  the  extremes,  taking 
both  forms  of  the  disease,  being  from  five  to  twenty-three  days. 
Barensprung,  of  Berlin,  has  lately  recorded  a  most  interesting  fact, 
which  demonstrates,  in  a  more  striking  and  definite  manner,  the 
period  of  latencj^ ;  and  which  appears  to  be  similar  in  persons  who 
nave  been  vaccinated  and  in  those  who  have  not.  He  observed 
seven  cases  of  small-pox,  all  of  which  were  infected  from  the  same 
source  on  the  same  day.  In  all  of  them  the  outbreak  occurred 
between  the  thirteenth  and  fourteenth  day.  Some  of  them  were 
vaccinated  and  some  were  not  {Annalen  des  Charite  Kranken^  vol. 
xix,  p.  103).  The  second  stage  comprises  the  primary  fever,  which 
commences  with  the  disease,  and  terminates  with  the  appearance 
of  the  eruption.  The  third  stage  commences  with  the  eruption,  and 
terminates  with  the  appearance  of  the  secondary  fever.  The  fourth 
stage  commences  with  the  secondary  fever,  and  includes  all  the  sub- 
sequent phenomena. 

In  the  adult  the  svmptoms  of  the  second  stage  are  mainly  to  be 
distinguished  from  those  of  the  first  stage  of  typhus,  or  other  febrile 
aflections,  by  the  characteristic  ranges  of  temperature.  There  is, 
however,  a  great  tendency  to  vomitmg,  and  to  pain  in  the  back, 
and  the  brain  is  oppressed,  as  indicated  by  drowsiness,  stupor,  or 
coma,  followed  occasionally  by  convulsions.  The  ordinary  duration 
of  this  fever  is  four  days,  ana  it  may  be  sudden  in  its  attack,  or  be 
preceded  by  some  days  illness,  in  which  case  the  most  prominent 
and  characteristic  symptoms  in  the  adult  are  severe  muscular  pains 
simulating  rheumatism,  especially  in  the  small  of  the  back,  and 
the  frequent  occurrence  of  obstinate  vomiting,  foreboding  a  severe 
form  of  the  diaeane. 

On  the  fourth  day  inclusive  from  the  first  attack  of  the  primary 
fever,  sometimes  sooner,  and  but  seldom  later,  the  eruption  ap- 
[•ears,  and  the  third  stage  commences.  The  phenomena  of  the 
third  stage  are  as  a  calm  succeeding  to  a  storm ;  for,  on  the  appear- 
ance of  the  eruption,  the  fever  remits,  the  heat  abates,  the  attection 
of  the  head  subsides,  the  vomiting  ceases,  and  the  pulse  returns  to 
its  natural  standanl,  and  consequently  the  febrile  phenomena  have 
altogether  disappeared  for  the  time.  A  temix)rary  defervescence 
is  thuft  well  marked,  the  temj>erature  falling,  from  perhaps  106^ 
Fahr.,  progressively  downwards  to  100°  Fahr. 
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The  number  of  pustules  varies,  according  to  the  severity  of  the 
case,  fh)m  about  twenty  to  some  thousands.  They  appear  first  in 
minute  bright-red  specks  on  the  face,  neck,  and  upper  extremities, 
then  on  the  trunk,  and  lastly  on  the  lower  extremities,  and  run 
their  course  in  a  succession  of  crops.  They  imdergo  the  various 
mutations  of  pimple,  vesicle,  and  of  pustule  already  described. 
About  the  eignth  day  of  the  disease,  however,  or  when  the  erup- 
tion is  fully  out  over  the  whole  body,  and  the  pustules  on  the  face 
begin  to  maturate,  the  whole  face,  head,  and  neck  swell,  partic- 
ularly the  eyelids,  which  often  close  and  blind  the  patient ;  the 
swollen  parts  also  throb,  and  are  painful  when  touched!.  The  intu- 
mescence of  these  parts  lasts  three  days,  during  which  the  spaces 
between  the  pustules  inflame,  and  are  of  a  deep  red  or  damasK-rose 
color ;  and  the  closer  this  resemblance  is  seen  to  be,  the  milder  will 
be  the  subsequent  aflfections. 

It  is  during  this  period  of  intumescence,  simultaneouslv  with  the 
renewed  hypenemia  of  the  skin,  and  introductory  to  the  change 
taking  place  in  the  extents  of  the  pustule,  that  the  fever,  which 
had  remitted,  returns,  and  the  fourth  stage^  or  that  of  secondary 
fever,  commences — the  Fever  of  Suppuration.  This  stage,  in  cases 
of  ordinary  intensity,  is  marked  by  a  rise  of  temperature  to  a  con- 
siderable height,  by  a  frequent  pulse,  sometimes  by  a  rigor,  and  by 
slight  delirium,  from  which  the  patient  is  easily  aroused.  If,  how- 
ever, the  disease  be  of  greater  intensity,  hsematuria,  hsemoptvsis,  or 
a  hard  drv  cough,  are  added.  In  favorable  cases  the  swelling  of 
the  face,  the  redness  of  the  intervening  spaces,  and  also  this  secon- 
dary fever,  having  lasted  from  the  eighth  to  the  eleventh  or  twelfth 
day,  subside,  and  the  pustule,  now  fully  ripe,  bursts  and  discharges 
a  thin  yellow  matter,  which,  concreting  into  a  crust,  falls  oflf  on  the 
fourteenth  or  fifteenth  day,  and  the  disease  terminates.  During 
this  somewhat  protracted  defervescence  the  temperature  sinks  grad- 
ually, to  rise,  perhaps,  for  the  third  time,  when  the  desiccation 
takes  place. 

In  the  very  mild  variety  of  distinct  small-pox  which  was  wont  to 
l)e  named  the  "  horn-pox f^  the  primary  fever  is  little  more  than  a 
febrieula;  the  pustules  do  not  exceed  half  a  dozen  to  two  or  three 
hundred ;  and,  having  passed  through  the  stages  of  pimple  and  of 
vesicle,  they,  on  the  eiglith  day — u  ^.,  about  the  usual  time  of  ma- 
turation— shrivel,  desiccate,  and  crust.  The  secondarv  fever,  often 
8o  fatal,  does  not  recur,  so  that  the  convalescence  usually  commences 
on  the  eighth  day,  and  the  disease  is  terminated  on  the  eleventh. 

It  was  once  supposed  that  in  such  cases  the  pus  of  the  pustules 
was  abftorlHMl,  but  it  ap|)ears  that  pus  does  not  form,  the  fluid  alwavs 
remaining  serous.  In  cases  of  any  degree  of  severity,  even  in  tne 
distinct  8/natl'])0Zy  the  poison  acts  not  only  on  the  skin,  but  also  on 
the  buccal  and  conj\inctival  membranes,  and  produces  an  exudation 
on  those  parts.  This  additional  aftection,  however,  does  not  appear 
to  aggravate  the  fever,  or  to  occasion  other  inconvenience  than  what 
arises  from  the  local  disease.  The  buccal  eruption  is  usually  pre- 
ceded and  accompanied  by  soreness  of  the  throat  and  difliculty  of 
swallowing,  and  sometimes  salivation ;  but  these  symptoms  do  not 
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Other  symptoms,  sometimes  seen  in  the  distinct  small-pox,  never 
fail  to  accompany  the  second  stage  of  confluent  small-pox — ^namelj^, 
9ore  throat  and  salivation.  The  tonsils  and  the  fauces  become  tumid 
and  red,  the  face  be^ns  to  swell,  and  then  the  salivary  discharge 
begins  either  with  the  eruption  or  within  a  day  or  two  afterwards. 
The  discharge  of  saliva  is  at  first  thin  and  copious,  resembling  the 
ptyalism  of  mercury.  About  the  eighth  day,  however,  it  becomes 
viscid,  and  is  expectorated  with  diflicuity ;  while  in  bad  cases  it  either 
ceases  for  a  day  or  tvco,  and  then  returns,  or  it  disappears  altogether 
abruptly ;  and  if  the  swelling  of  the  face  also  subsides  suddenly,  the 
dan^r  is  neat.  Children  are  not  so  liable  to  this  salivation  as  adults. 
In  them,  nowever,  a  vicarious  diarrhcBa  often  appears,  but  not  con- 
stantly ;  neither  does  it  occur  so  early  in  the  disease.  It  is  frequently 
profuse,  and  often  proceeds  till  the  disease  terminates.  Not  unfre- 
Quently  the  larynx  and  trachea  are  implicated,  even  to  the  larger 
divisions  of  the  bronchia.  There  is  cough,  with  hoarseness,  painful 
expectoration,  and  sometimes  complete  extinction  of  the  voice. 
These  are  most  dangerous  symptoms. 

It  has  been  stated  that,  on  the  appearance  of  the  eruption  and  the 
commencement  of  the  third  stage,  although  the  fever  is  mitigated, 
it  does  not  altogether  subside,  defervescence  is  incomplete,  and  the 
affection  of  the  liead,  the  frequency  of  the  pulse,  and  greater  heat 
of  the  surface,  often  continue.  With  these  ominous  symptoms  still 
present,  on  the  eighth  day  of  the  eruption,  or  the  eleventh  day  of 
the  fever,  the  fourth  stage,  or  secondary  fever,  commences,  bringing 
with  it  new  sources  of  anxiety  to  the  physician  and  of  danger  to  the 
patient.  Gregory  and  Watson  both  consider  the  eighth  day  of  the 
eruption  as  the  most  perilous  day  of  the  disease.  Blood  often  ap- 
pears in  the  urine  in  slight  and  sometimes  in  large  amount.  Renal 
cylinders  are  not  uncommon.  The  bladder  is  aitected  in  a  great 
number  of  cases,  and  there  is  increased  mucus.  If  the  urine  be  re- 
tained in  torpid  and  semi-comatose  cases,  it  becomes  soon  ammoni- 
acal,  as  in  all  cases  with  catarrhal  cystitis  (Parkes  On  the  Urine^  p. 
262). 

"  The  confluent  small-pox,"  says  Sydenham, "  does  not  in  the  least 
endanger  life  in  the  first  days  of  the  illness,  unless  there  happens  a 
flux  ot  blood  from  the  urinary  passages,  or  from  the  lungs.  Yet, 
on  the  decline  of  the  disease,  or  on  the  eleventh,  fourteenth,  seven- 
teenth, or  twenty-first  days,  the  patient  is  often  brought  to  such  a 
state  that  whether  he  will  live  or  die  is  equally  uncertain.  He  is 
first  endangered  on  the  eleventh  day  by  a  high  fever  (and  the  high- 
ness of  the  temperature  may  indicate  the  danger),  attended  with 
great  restlessness,  and  other  8ym[)toin8  which  ordinarily  prove  de- 
structive, unless  prevented  by  medicine.  But  should  the  patient 
outlive  this  day,  the  fourteenth  and  seventeenth  are  to  be  appre- 
hended, for  a  very  vehement  fit  of  restlessness  comes  on  every  day 
towards  evening,  and  there  is  the  greatest  difliculty  in  saving  him. ' 
The  disease  is  apt  to  prove  fatal  by  way  of  apnoea,  after  the  eighth 
day ;  but  after  that  jieriod  the  characters  of  asthenia  supervene. 

The  fatal  symptoms  of  the  fourth  stage  are,  the  absence  of  the 
osual  redness  in  the  intermediate  spaces,  the  non-intumescence  of 

▼OL.    I.  16 


COMPLICATIONS   OF   SMALL-POX.  248 

upon  the  eyes  or  near  them ;  none  continued  in  bed  an  hour  longer 
than  they  would  have  done  in  their  best  health." 

The  number  of  pustules  is  subject  to  great  varieties,  but,  with 
very  few  exceptions,  is  much  less  than  in  the  natural  small-pox. 
In  some  cases  not  more  than  two  or  three  appear ;  occasionally  only 
the  primary  pustule  is  seen  ;  but  more  generally  the  number  varies 
from  ten  to  two  hundred,  the  mean  being  thirty  or  forty.  Such  is 
the  general  course  of  the  inoculated  small-pox.  In  a  few  instances, 
however,  the  disease  that  follows  this  operation  is  extremely  severe, 
and  in  a  still  smaller  number  it  is  confluent ;  and  in  either  case  the 
patient  is. perhaps  destroyed.  Many  theories  have  been  propounded 
to  explain  the  singular  mildness  of  the  inoculated  small-pox,  but 
none  of  them  are  satisfactory. 

Complications  of  Small-Pox  and  Special  Morbid  Tendencies. — Small- 
pox having  been  chiefly  studied  previous  to  any  sound  knowledge 
of  morbid  anatomy,  or  of  morbid  poisons,  the  occasional  subsequent 
affections  of  the  disease  are  still  but  imperfectly  known.  About 
the  eighth  day  in  the  distinct  small-pox,  and  the  eleventh  day  in 
the  confluent  small-pox,  a  secondary  fever  is  established,  and  at  the 
same  time  a  new  series  of  phenomena  may  present  themselves  in  a 
few  severe  cases, — as  affections  of  the  lungs,  of  the  pleune,  or  of 
both ;  of  the  urinary  organs,  or  of  the  areolar  tissue  of  the  body 
cenerally.  It  is  during  the  progress  of  this  secondary  fever  that 
Sequent  opportunities  occur  for  its  degeneration  into  a  fatal  type. 
In  such  eases  complete  defervescence  is  never  established ;  but 
lesions  become  developed  whose  advent  is  capable  of  being  appre- 
ciated by  careful  records  of  morning  and  evening  temperature  during 
the  progress  of  this  fever  of  suppuration.  These  are  the  tertiary 
affections^  the  eruptions  and  the  fever  being  the  secondary  effects  of 
the  specific  poison. 

The  most  frequent  affection  of  the  lungs  is  haemoptysis,  but  occa- 
rionally  inflammation  of  these  organs  takes  place,  generally  as 
plenro-pneumonia.  The  mucous  membrane,  for  instance,  of  the 
trachea  is  found  often  covered  with  a  thick  serai-purulent,  muci- 
form  matter,  peculiar  to  small-pox,  irregular  or  honeycombed  at  its 
free  surface,  and  which  being  removed,  the  subjacent  tissue  is  found 
diffusely  inflamed.  The  substance  of  the  lungs  also  is  occasionally 
found  inflamed  in  every  degree,  even  to  purulent  infiltration.  The 
Dieura  also,  according  to  Dr.  Gregory,  is  peculiarly  disposed  to  in- 
flammation, which  comes  on  about  the  eleventh  or  twelfth  day,  for 
the  most  part  very  suddenly,  and  proceeds  rapidly  to  empyema, 
sometimes  destroving  the  patient  in  thirty-six  hours.  The  inflam- 
mation of  the  pleura  does  not  merely  run  into  supi)uration,  but 
takes  every  other  form  to  which  it  is  at  any  time  liable. 

The  tertiary  action  of  the  variolous  j)oison  on  the  urinary  and 
genital  organs  is  seen  in  the  frequent  occurrence  of  heematuria,  in 
me  occasional  formation  of  abscess  of  the  kidney,  in  the  occurrence 
of  peripheric  and  parenchymatous  orchitis,  and  in  ovaritis ;  while 
its  action  on  the  uterus  is  manifest  from  menorrhagia  in  the  unim- 
pr^nated  state,  and  by  frequent  miscarriage  when  the  patient  is 
parturient.    The  areolar  tissue  of  the  body  generally  is  also  acted 
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with  bis  eyes."  Further,  he  calculates  that  in  1000  cases  26  had 
ophthalmia,  or  about  1  in  39 ;  and  of  these  11  lost  an  eye  each,  or  1 
in  about  100. 

The  inflammation  of  the  buccal  membrane  may  extend  to  the 
Eustachian  tube,  causing  suppuration  of  the  ear,  and  sometimes 
permanent  deafness.  It  may  spread  also  to  the  glottis ;  and  the 
patient  has  been  known  to  die  suffocated  by  eflusion  into  the  areolar 
tissue  around  it,  causing  occlusion  of  the  aperture.  Sometimes  it 
has  terminated  in  ulceration,  with  the  loss  of  a  portion  of  the  nose, 
or  in  caries  of  the  jaw-bone,  or  in  enlargement  of  the  glands  of  the 
neck. 

The  soreness  of  the  fauces  and  tonsils  is  often  associated  with 
pustules  on  these  parts ;  and  the  tongue,  the  roof  of  the  mouth,  the 
inside  of  the  cheeks,  the  uvula,  and  the  velum  pcUati  may  be  covered 
with  an  eruption  like  pustules;  and  it  has  been  much  disputed 
whether  the  eruption  forms  on  any  other  part  of  the  mucous  mem- 
brane. As  a  general  principle,  it  does  not ;  but  Martinet  fomnd,  in 
a  man  that  died  on  the  eighth  day,  the  rectum  covered  with  what 
he  supposed  to  be  variolous  pustules.  Eostan  has  seen  the  aliment- 
ary canal  garnished  with  pustules  similar  to  those  of  the  mouth, 
from  the  cBsophagus  to  the  rectum.  Sir  Gilbert  Blane  also  met 
with  pustules  on  the  mucous  membrane  of  the  intestines  in  two 
persons  who  died  in  the  West  Indies;  and  Bayer  has  given  a  plate 
representing  pustules  on  the  mucous  membrane  of  the  trachea.  Dr. 
Mead's  experience  has  made  him  state  that,  "  I  myself  have  seen 
subjects  in  which  the  lungs,  brain,  liver,  and  intestines  were  thickly 
beset  with  pustules."  Dr.  Pitzholdt,  in  the  Morbid  Anatomy  of 
SmaU'Pox^  writes  that  he  has  seen  the  peritoneum  covering  the 
liver  and  the  spleen  presenting  appearances  which  he  felt  justified 
in  regarding  as  the  product  of  small-pox. 

The  pustules  which  form  on  the  nmcous  membrane  of  the  intes- 
tine, however,  have  not  been  very  distinctly  studied  either  as  to 
their  course  or  phenomena.  Bayer  terms  them  rudimentary  pus- 
tules ;  and  Dr.  Watson  believes  the  statement,  that  such  pustules 
exist,  to  be  a  mistake. 

A  case  of  small-pox  recorded  by  Dr.  George  Patterson,  of  Edin- 
bureh,  was  examined  by  one  of  the  most  learned  and  discriminating 
pathologists  of  the  day.  Professor  W.  T.  Gairdner.  He  observed 
pustules  on  the  mucous  membrane  of  the  colon,  and  pronounced 
them  to  be  identical  with  the  pustules  on  the  skin  {Edinburgh 
Monthly  Journal^  1849,  p.  549).  Still  it  appears  to  be  doubtful 
whether  such  eruption  on  the  mucous  membrane  of  the  intestine  is 
not  the  same  as  that  seen  in  cholera  cases,  extending  (as  1  have  fre- 
quently seen  it  do  in  cases  I  examined  in  the  hospitals  at  Scutari, 
in  1855)  throughout  the  whole  intestinal  tract.  The  api>earance  of 
eruption  in  such  cases  is  due  to  the  solitary  mucous  giands,  which 
are  filled  with  exudation,  not  of  a  purulent  kind,  but  having  all 
the  external  appearance  of  pustules. 

Such  are  the  pathological  phenomena  which  occasionally  compli- 
cate small-pox.     Death,  however,  not  unfrequently  anticij^ates  their 
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thirty-six  hours.  From  this  event  the  patient  remains  entirely  free 
from  fever — provided  there  exists  no  serious  complication — ^in  spite  of 
the  continuous  and  progressive  development  of  tne  small-j)ox  pimples 
into  pustules,  and  even  in  spite  of  the  successive  eruption  of  new 
pimples. 

TYPICAL  BAKGB  OF  TBMPBRATURB  IN  A  CASE  OP  8MALL-P0X  MODIFIBD  BY 
VACCINATION.  THB  RECORDS  INDICATE  MORNING  (M.)  AND  EVENING  (E.) 
0BSBRVATI0N8,  COMBiENCING  ON  THE  EVENING  OF  THE  SECOND  DAY 
(Wandcrlieh). 

E.     M.    £.    M.     £.    M.    E.    M.    E.     M.    E.    M.    E. 


LINE    OF    NORMAL    TEMPERATURE,  98O    FAHR 


•U 


Szhanstion  of  Susceptibility. — The  small-pox  has  the  property,  in 
common  with  measles  and  scarlet  fever,  of  exhausting,  on  the  first 
attack,  the  susceptibility  of  the  constitution  to  the  future  actions 
of  the  poison.  This  law,  however,  is  not  without  some  exceptions, 
and  in  an  epidemic  at  Marseilles,  Bosquet  considered  that  one  person 
in  one  hundred  was  attacked  a  second  time  with  small-pox.  In 
some  few  instances  even  a  second  attack  has  no  protective  in- 
fluence. Dr.  Roupel  says  he  met  with  an  instance  in  which  small- 
pox occurred  three  times  in  the  same  person.  The  lady  of  a  Mr. 
Guinnett  had  it  five  times.  Dr.  Matson  speaks  of  a  lady  who  had 
it  seven  times ;  while  Dr.  Baron  mentions  a  surgeon  of  the  South 
Gloucestershire  Militia  who  was  so  susceptible  that  he  took  small- 
pox every  time  he  attended  a  patient  laboring  under  that  disease. 

Coexistence  of  Small-Pox  with  other  Morbid  States. — The  variolous 
poison  is  capable  of  coexisting  with  many  other  poisons,  and  also  of 
mfluencing  their  actions,  and  of  being  reciprocally  influenced  by 
them.  Dessessarz  has  seen  variola*  coexist  with  scarlatina  and  witn 
whooping-cough ;  Cruickshanks  with  measles ;  Frank  with  psora ; 
and  IHmsdale  with  syphilis.     A  patient  was  admitted  into  St. 
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pox — ^to  be  in  the  same  room,  or  in  the  same  house,  with  a  patient 
laboring  under  the  disease.  It  has  been  caught  by  passing  a  child 
ill  of  small-pox  in  the  street ;  so  that  "  to  expose  a  person  in  the 
public  highway,  infected  with  this  contagion,  is  considered  a  com- 
mon nuisance,  and  indictable  as  such."  The  dead  body  of  a  vario- 
lated person  is  equally  infectious,  and  students  who  have  been  near 
it  when  brought  into  the  dissecting-room  have  in  consequence  had 
the  disease  communicated  to  them,  although  they  may  not  have 
touched  the  body  (C^sar  IIawkins).  The  infecting  distance^  there- 
fore, .must  be  many  yards  around  the  patient's  person :  indeed,  with 
every  precaution,  there  is  great  difficulty  in  preventing  it  spreading 
from  ward  to  ward  in  large  hospitals  during  the  prevalence  of  the 
disease.  "  There  is  no  contagion  so  strong  and  sure  as  that  of  small- 
pox :  none  that  operates  at  so  great  a  distance  "  (Watson). 

The  fact  that  small-pox  is  communicable  has  been  fully  demon- 
strati  by  the  once  general  practice  of  inoculation.  The  poison  by 
this  operation  has  been  proved  to  exist  in  the  serum,  in  the  pus,  and 
in  the  crusts  of  the  small-pox  pustule.  There  is  no  law  more  singu- 
lar and  unexpected,  in  the  whole  range  of  morbid  poisons,  than  that 
the  introduction  of  the  variolous  poison,  by  means  of  the  cutaneous 
tissue,  should  produce  an  infinitely  milder  disease  than  when  the 
Bame  poison  is  absorbed  by  a  mucous  tissue.  Then  the  poison 
seems  to  be  much  more  incontroUable  in  its  operations,  as  m  the 
case  when  it  affects  a  person  who  breathes  an  infected  atmosphere 
with  one  who  has  been  inocAdated  ^Ath  the  small-pox  poison  inserted 
beneath  his  cuticle  through  a  puncture  of  the  skin.  Several  expla- 
nations are  put  forward,  namely, — (1.)  That  the  small  quantity  of 
the  poison  conveyed  by  inoculation  into  the  blood  may  make  the 
difference ;  (2.)  That  the  disease  is  milder  when  the  poison  is  ad- 
mitted through  the  cutaneous  than  through  the  mucous  tissues ; 
(8.)  It  may  be  held  that  in  passing  through  the  absorbent  mucous 
membrane  the  poison  is  not  only  admitted  in  large  quantity,  but 
its  potency  may  be  increased  and  its  amount  multiplied  by  the 
living  cells  of  the  mucous  membrane  through  which  it  passes. 

The  causes  which  predispose  to  small-pox  or  increase  the  suscej)- 
tibility  of  infection  are,— (1.)  A  very  early  age.  (2.)  Not  having 
had  the  disease  before.  (8.)  Xot  having  been  vaccinated :  such  are 
called  "  unprotected  jiersons."  (4.)  l^ecu^iarity  of  constitution — e.  g,, 
the  Negro  and  dark  races.  (5.)  Fear  of  infection.  (6.)  Epidemic 
influence. 

It  is  gratifying  to  know  that  of  recent  years  the  prevalence  and 
mortality  of  small-i>ox  in  this  country  is  greatly  less  than  was  wont 
to  l>e.  l)r.  F'arr  tells  us  that,  for  the  three  years  previous  to  1855, 
out  of  every  1000  deaths  from  all  causes,  only  7.607  were  from 
small-pox. 

Pro^otii  and  Causes  of  Death. — The  prognosis  of  the  natural  small- 
pox is  always  most  grave.  The  danger  may  be  measured,  to  a  cer- 
tain degree,  by, — (1.)  The  quantity  and  confluence  of  the  eruption  ; 
(2.)  The  state  of  the  circulating  fluidfl ;  (8.)  The  presence  and  nature 
of  the  complications,  especially  those  of  the  respiratory  organs  and 
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8ta^  of  continued  fever.  It  is  for  the  most  part  characterized  by 
excitement  rather  than  depression ;  and  in  tne  adnlt  the  muscular 
pains  and  pains  in  the  back  and  loins  are  more  severe  and  intense 
than  in  oroinary  fever.  The  pain  of  the  back  is  central  in  its  posi- 
tion— a  spine-dcke — ^and  is  less  affected  by  change  of  posture  than 
the  pain  which  is  characteristic  of  lumbago,  which  affects  the  mus- 
cles at  the  side  of  the  spine  (often  on  one  side  only),  and  which  is 
much  aggravated  by  movement  (Barclay).  If  vomiting  occurs, 
which  cannot  be  ascribed  to  any  obvious  cause,  and  persists  till  a 
papular  eruption  appears  on  the  third  or  fourth  day,  with  a  remis- 
sion of  the  febrile  symptoms,  little  doubt  can  exist  as  to  the  vario- 
lous nature  of  the  disease. 

The  diseases  with  which  it  may  be,  at  first,  confounded  are,  pete- 
dual  eruptions^  measles^  and  chicken-pox^  and  the  secondary  pustular 
erwMons  of  syphilis. 

The  nature  of  the  fever,  the  character  of  the  eruption,  and  the 
absence  of  any  tendency  to  suppuration,  are  sufficient  to  distinguish 
petechice  from  variolous  eruption. 

Small-pox  is  to  be  distinguished  from  measles  by  the  symptoms, 
as  well  as  by  the  form  and  successive  changes  of  the  eruption.  Cres- 
centic  patches,  terminating  in  desquamation  on  the  lourth  day, 
characterize  meadeSj  as  compared  with  small-pox,  the  eruption  of 
which,  even  although  it  may  be  at  first  in  efflorescent  patches,  never 
fiuls  to  become  vesicular  and  pustular,  proceeding  to  suppuration  or 
blackening  on  the  eighth  day — a  process  which  never  fails  to  be  at- 
tended by  secondary  fever. 

It  is  more  difficult  to  diagnose  between  varioloid  and  varicella,  or 
chicken-pox.  The  chief  difterence  consists  in  the  eruption  of  chicken- 
pox  presenting  a  vesicular  character,  which  it  retains ;  and  it  does 
not  proceed  to  suppuration,  but  completes  its  course  in  five  or  six 
days,  with  a  mild  and  short  symptomatic  fever. 

The  combination  of  mercury,  scrofula,  and  syphilis  often  gives 
rise  to  cutaneous  eruptions  attended  with  fever,  which  may,  in  the 
first  instance,  be  mistaken  for  small-pox.  The  eruption,  nowever, 
b  more  tedious  in  its  development,  irregular  in  its  course,  and  is 
persistent.  It  must,  therefore,  be  distinguished  by  the  history  of 
the  case,  the  long  duration  of  the  eruption,  and  the  deep  red  or  cop- 
per color  it  generally  presents. 

Treatment. — Since  the  first  accounts  by  the  Arabian  physicians  of 
the  ravages  of  small-pox  in  Mecca,  the  history  of  this  disease  may 
be  arranged  in  three  great  eras,  each  of  which  is  characterized  by 
remarkable  epochs,  and  a  fourth  may  be  said  to  be  now  becoming 
apparent.  Tne  .first  of  these  eras  is  marked  by  an  improvement  in 
tne  treatment  of  small-pox.  In  few  diseases  has  medical  opinion 
undergone  a  more  obviously  beneficial  chiange.  To  Sydenham  is  due 
the  merit  of  this  revolution  in  medical  practice.  The  second  era  is 
marked  by  the  discovery  of  the  singular  and  beneficial  phenomenon 
that  the  virulence  of  the  poison  of  small-pox  is  greatly  mitigated  by 
introducing  or  ingrafting  the  disease  into  the  system,  through  the 
cutaneous  tissue,  thereby  causing  the  transference  of  the  disease 
from  one  person  to  another,  by  inoculation.    To  Lady  Mary  Wortley 
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changed ;  and,  when  the  disease  is  long,  the  patient's  back  should  be 
often  examined,  to  prevent  sloughing.  The  scalp  likewise  should  be 
examined,  and,  if  full  of  pustules,  the  hair  should  be  cut  off,  to  pre- 
vent its  matting.  If  the  disease  be  diagnosed  early,  however,  it  is 
proper  to  shave  the  scalp,  because  the  irritation  which  attends  the 
suppuration  of  the  pustules  is  thereby  diminished,  and  cold  may  be 
more  efficiently  applied  to  the  head,  if  necessary.  In  the  early  stage 
of  the  primary  fever,  in  severe  cases  more  especially,  it  is  necessary 
to  have  the  bowels  well  opened  in  the  first  instance,  and  to  keep  them 
regular  by  saline  medicine.  A  cathartic  pill,  composed  of  the  fol- 
lowing ingredients,  will  be  found  to  be  efficient  in  most  cases,  espe- 
cially if  aided  by  a  seidlitz  powder,  given  six  or  eight  hours  after 
the  pill : 

Two  grains  of  calomel,  one  grain  of  the  compound  extract  of  colocyntb, 
one  grain  of  gamboge,  and  one  grain  and  a  half  of  scammony,  made  con- 
sistent with  a  little  aromatic  oil. 

The  bowels  must  be  daily  attended  to  afterwards,  and  castor  oil, 
or  rhubarb,  or  magnesia,  &c.,  may  sometimes  be  required.  Saline 
diaphoretics,  in  the  form  of  James's  powder ;  or  the  "  aqua  acetatis 
ammonife,"  to  which  a  grain  or  two  grains  of  tartar  emetic  has  been 
added,  so  as  to  have  Jth  or  y'^th  of  a  grain  in  every  table-spoonful  of 
the  mixture,  is  an  efficient  and  cooling  diaphoretic.  Spirit  of  nitric 
ether,  or  the  nitrate  of  potass,  may  be  added  if  required. 

The  surface  of  the  body,  over  tne  hands,  face,  and  feet,  may  be 
sponged  several  times  a  day  with  tepid  water,  with  a  view  to  re- 
lieve the  intolerable  itching ;  but  caution  is  necessary  to  prevent 
exposure  to  cold.  Cold-cream,  or  a  liniment  of  olive  oil,  glycerine, 
and  lime-water,  smeared  from  time  to  time  over  the  itching  surface 
by  means  of  a  camel-hair  pencil,  may  be  found  to  afford  relief;  and 
chlorine  lotions  are  highly  spoken  of  by  Eisenmann.  With  regard 
to  the  occurrence  of  convulsions  in  children,  it  is  not  found  that 
opiates,  as  recommended  by  Sydenham  and  CuUen,  are  expedient. 
w  hen  the  children  are  robust,  or  previously  in  good  health,  local 
bleedings,  by  means  of  one  or  two  leeches  to  the  temples,  are  more  . 
beneficial.  Delirium,  violent  screaming,  intolerance  of  light  or 
sound,  heat  of  head,  all  of  which  indicate  a  tendency  to  meningeal 
congestion,  still  more  clearly  warrant  the  application  of  leeches. 

With  regard  to  the  propriety  of  bleeding  (general)  in  adults,  it 
is  now  well  ascertained  that  it  will  neither  eradicate  the  fever  nor 
diminish  the  amount  of  the  eruption.  Bleeding  is  only  warrantable 
if  the  pulse  l)e  full  and  strong,  combined  with  evidence  of  inflam- 
matory congestion  in  the  lungs,  liver,  or  brain. 

When  delirium,  with  restlessness,  wakefulness,  and  a  frequent 
pulse,  is  continuous,  an  opiate  is  indicated ;  and,  combined  with 
tartar  emetic,  is  most  advantageously  given.  A  draught  composed 
of  thirtv  minims  of  the  solution  of  muriate  of  morphia,  with  half  a 
grain  of  tartar  emetic,  will  be  found  beneficial  in  such  conditions, 
and  especially  when  given  at  bedtime. 

Coonng  drinks  ot  lemon-juice,  tamarinds,  neutral  effervescing 
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mation  can  be  rendered,  so  in  proportion  will  the  chance  of  "  pitting  " 
be  diminished. 

The  local  means  adopted  to  prevent  "  pitting "  may  be  shortly 
stated  as  follows ; 

1.  To  open  each  individual  pustule  after  suppuration  has  commenced. 

2.  To  cauterize  the  pustule  with  nitrate  of  silver. 

3.  To  employ  both  methods — ^that  is,  to  open  each  of  the  pustules  when 
it  becomes  vesicular,  and  introduce  a  strong  solution  of  nitrate  of  silver 
into  the  cavity  of  the  vesicle.  At  the  end  of  a  week  scales  &11  off  and  no 
pit  is  left.  Or  lastly,  to  paint  the  face  with  a  solution  of  nitrate  of  silver, 
in  the  proportion  of  one  drachm  of  the  nitrate  to  the  ounce  of  water. 

4.  The  application  of  a  mercurial  plaster,  with  the  view  of  producing 
resolution  of  the  papulm.  The  preparation  in  use  for  this  purpose  at  the 
Children's  Hospital  in  Paris  consists  of  25  parts  of  mercurial  ointment; 
10  parts  of  yellow  wax;  6  parts  of  black  pitch. 

5.  Sulphur  ointment  applied  several  times  a  day. 

6.  Calamine  mixed  with  olive  oil,  to  form  a  coherent  crust  (Bennett). 

7.  Tincture  of  iodine,  painted  over  with  a  brush. 

8.  Saturated  solution  of  gutta  pereha  in  chloroform  (Das.  Graves  and 
Wallace). 

9.  To  smear  the  face  over  with  common  olive  oil 

All  of  these  applications  are  for  the  most  part  aj^lied  to  the  face, 
the  hands,  and  tne  arms  only. 

The  severity  and  the  mortality  of  small-pox  has  led  many  to  think 
of  means  by  which  the  disease  might  be  completely  extirpated. 
This  leads  us  to  consider — 

2.  The  Prophylactic^  Sanitary^  or  Preventive  Treatment  of  SmaU-Poz. 

Fifty  years  ago  it  was  generally  taught,  among  English  physicians, 
that  small-pox  attacked  the  same  individual  only  onoe  in  the  course 
of  life,  and  that  its  double  occurrence  in  the  same  person  was  either 
very  rare  or  next  to  impossible.  The  observations  of  Drs.  Willan, 
John  Thomson,  Mr.  Cross,  Dr.  Barnes,  Dr.  Craigie,  and  others 
since  the  time  of  these  eminent  physicians,  lead  to  the  following 
general  conclusions: 

1.  Small-pox,  though  in  general  attacking  the  fiame  individual 
only  once  during  the  course  of  life,  may,  however,  affect  him  a  second 
ana  even  a  third  time. 

2.  This  happens  much  more  commonly  when  the  first  attack  has 
been  one  of  mild  distinct  small-pox  than  when  it  has  been  severe ; 
and  if  the  first  attack  has  been  one  of  confluent  small-pox,  it  is  rare 
for  the  same  individual  to  have  a  second  attack. 

8.  It  is  established  by  numerous  observations,  that  an  attack  of 
any  one  of  the  varieties  which  have  been  named  spurious  small-pox 
or  chicken-pox,  by  no  means  secures  the  same  individual  from  an 
attack  of  confluent  small-pox  at  a  subsequent  period. 

4.  Small-pox  produced  oy  inoculation  does  not  necessarily  secure 
the  individual  against  an  attack  of  small-pox  induced  in  the  natural 
way. 
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with  an  emption  and  a  fever,  generally  milder  in  form  than  small- 
pox acquired  by  breathing  an  atmosphere  qontaminated  with  the 
specific  poison  of  the  disease ;  and  which  thus  passes  through  the 
mucous  membrane  to  infect  the  blood.  This  is  called  the  "  natural 
way  "  of  contracting  small-pox ;  and  the  course  of  the  disease  so  in- 
duced has  been  already  noticed.  For  obvious  reasons,  the  operation 
of  inocvlating  the  poison  of  small-pox  has  been  rendered  illegal  in 
this  country ;  and  the  practice  of  vaccination  has  been  attempted 
to  be  enforced  by  law.  What  remains  to  be  said  about  inoculation 
will  be  considered  under  the  next  topic. 


COW-POX. 

Latin,  Vaccinia;  Fbknch,  Vaedne;  German,  Kuhpoeken;  Italian,  Vaccinia, 

Definition. — Cow-pox  is  the  product  of  a  svecific  and  palpable  morbid 
poison y  which  is  reproduced  and  midtiplied  during  the  course  of  the  mal- 
ady in  the  cow  or  in  the  hum/in  being.  After  a  definite  period  of  incu- 
bation {from  the  time  that  the  specific  virus  is  artificially  implanted^  or 
ccmtnunicated  by  impalpable  emanations  or  effluvia  in  the  "  natural 
way "),  specific  pimples  form  upon  some  part  of  the  skin^  which  pass 
through  the  stages  of  vesicle^  pustule^  scab,  and  desiccation.  During  the 
maturatjion  of  these  specific  pimples  the  adjoining  lymphatic  glands  swell ; 
afebrile  state  is  induced,  denoted  by  increase  of  temperature,  constitu- 
tional disturbance  of  functions,  acceleration  of  the  pidse  {which,  to  a  cer- 
tain extent,  has  been  observed  to  continue  persistent  in  some  cases) ;  and 
a  general  lichenous,  rosedar,  or  vesicular  eruption  makes  its  appearance 
on  the  trunk  of  the  limbs.  The  disease  runs  a  definite  course,  affords 
immunity  from  another  attack  {for  a  considerable  time  at  least),  and  ex- 
ercises {during  that  period)  a  protective  influence  from  human  variola. 

Pathologj  and  Symptoms. — The  importance  of  a  comprehensive 
knowledge  of  the  pathology  of  variolous  diseases  generally,  and  of 
cow-pox  in  particular,  lies  \n  the  relations  of  this  latter  disease  to 
fniall-pox  and  to  vaccinaticm.  Dr.  Jenner  named  the  disease  "  vaynolce 
vaccina,''  implying  thereby  that  one  genus  at  least  of  the  animal 
creation  is  liable  to  a  diseaae  of  a  kinared  nature  with  that  which 
attackn  man.  The  disease  in  the  cow  was  observed  to  be  generally 
mild  ;  in  man  it  was  observed  to  be  most  pestilential  and  mtal.  It 
was  obnerved,  also,  that  the  disease  was  conmiunicable  from  the  cow 
to  man,  and  that  persons  so  attected  were  protected  from  subsecjuent 
attacks  alike  of  small-ix)x  and  of  cow-pox.  Dr.  Jenner  believed  that 
the  two  diseases  were  in  reality  identical.  It  has  now  been  shown  by 
anquestionable  evidence  that  cattle  and  horses  have  for  centuries 
been  known  to  be  attected  with  a  species  of  small-pox  or  variola. 
Every  different  writer  who  has  seen  the  disease  has  given  it  a  simi- 
lar name.  I^revious  to  1745  it  was  known  and  described  in  Italy 
(Fracastorius,  Laxcisi,  Ramazini)  as  a  malignant  disease  which  de- 
stroyed cattle  almost  as  extensively  as  small-i)Ox  did  the  hunum  race. 
It  was  first  observed  in  this  country  in  1745,  and  again  in  1770  it 
appeared  among  the  horned  cattle  with  so  much  severity  that  His 
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October,  1840.  Two  cottaffes,  in  which  three  persons  resided  during 
their  illness,  were  situated  on  each  side  of  a  long  narrow  meadow, 
comprising  scarcely  two  acres  of  pasture-land.  One  of  these  three 
patients,  tnough  thickly  covered  with  pustules  of  small-pox,  was 
not  confined  to  her  bed  after  the  full  development  of  the  eruption  ; 
but  frequently  crossed  the  meadow  to  visit  the  other  patients — a 
woman  and  child— the  former  of  whom  was  in  peat  danger,  from 
the  confluent  malignant  form  of  the  disease,  and  died.  According 
to  custom,  she  was  buried  the  same  evening ;  but  the  intercourse 
between  the  cottages  across  the  meadow  was  still  continued.  On 
the  day  following  death  the  wearing  apparel  of  the  deceased,  the 
bed-clothes  and  bedding  of  both  patients,  were  exposed  for  purifica- 
tion on  the  hedges  bounding  the  meadow ;  the  chaff  of  the  child's 
bed  was  thrown  into  the  ditch ;  and  the  flock  of  the  deceased 
woman's  bed  was  strewed  about  on  the  erass  over  the  meadow, 
where  it  was  exposed  and  turned  every  niffht,  and  for  several  hours 
daring  the  day.  This  purification  of  the  clothes  continued  for 
eleven  days.  At  that  time  eight  milch  cows  and  two  young  heifers 
(sturks)  were  turned  into  this  meadow  to  graze.  They  entered  it 
every  morning  for  this  purpose,  and  were  driven  from  it  every  after- 
noon. Whenever  the  cows  quitted  the  meadow  the  infected  arti- 
cles were  again  exposed  on  the  hedges,  and  the  flock  of  the  bed  was 
spread  out  on  the  grass,  and  repeatedly  turned.  These  things  re- 
mained till  the  morning,  when  the  cows  were  re-admitted,  and  the 
contaminated  articles  were  supposed  to  be  withdrawn.  It  appears, 
however,  that  the  removal  of  the  infected  articles  was  not  always 
accomplished  so  punctually  as  had  been  enjoined,  eo  that,  on  one 
occasion  at  least,  the  cows  were  seen  in  the  midst  of  them,  and 
licking  up  the  flock  of  the  bed  which  lay  on  the  grass.  These  cows 
were  in  perfect  health  when  first  put  out  to  graze  in  this  meadow ; 
but  in  twelve  or  fourteen  days  Jive  (out  of  the  eight)  milch  cows 
appeared  to  have  heat  and  tenderness  of  the  teats.  The  t^ats  be- 
came swollen,  and  small  hard  pimples  could  be  distinctly  felt  upon 
them,  as  if  imbedded  in  the  skin.  These  pimples  daily  increaseu  in 
magnitude  and  tenderness;  and  in  a  week  or  ten  days  they  rose 
into  Ulsters  (vesicles),  passing  into  brown  or  blackish  scabs.  When 
the  teats  were  in  this  condition,  and  very  tender,  constitutional 
symptoms  of  ill-health  became  develoi>ed.  Sudden  sinking  or  loss 
of  milk,  drivelling  of  saliva  from  the  mouth,  frequent  inflation  and 
retraction  of  the  checks,  staring  of  the  coat,  "  tucking  up  of  the 
liml>6,"  "  sticking  up  of  the  back,"  and  rapid  loss  of  flesh  were  the 
appearances  which  even  the  i^easants  themselves  were  able  to  appre- 
ciate. J^y  the  middle  of  the  third  week  the  pustules  were  mature, 
and  the  crust  and  loose  cuticle  began  to  be  detached.  The  simul- 
taneous occurrence  of  the  disease  on  all  the  animals  increases  the 
probability  of  the  operation  of  one  common  cause.  The  whole  of 
the  cows  were  certainly  aftected  within  less  than  three  days  of  each 
other;  and  another  circumstance  requires  particular  notice,  namely, 
the  occurrence  of  the  disease  in  a  young  heifer  (sturk),  to  whic^h  of 
course  the  disease  could  not  have  been  communicated  by  those 
casualties  which  commonly  propagate  the  vaccine  variola  amongst 
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communicated  the  vaccine  disease  from  man  back  to  the  cow  {retro- 
vaccination^  as  it  has  been  called) ;  and  he  has  observed  that  good 
human  Ijmph,  when  r^:tran8mitted  in  this  manner,  loses  some  por- 
tion  of  its  activity.  The  phenomena  appear  later,  small  vesicles 
are  produced,  but  ultimately,  after  stwcessive  re-inoculations  on  man^ 
it  regains  its  activity.  Human  small-pox  has  also  been  transmitted 
through  the  horse  to  the  cow,  and  so  to  the  child  in  the  form  of 
cow-pox  (Fletcher). 

As  the  first  origin  of  these  specific  poisons  is  as  yet  unknown,  it 
cannot  be  now  definitively  determined  whether  man  first  had  the 
disease  communicated  to  him  from  the  animal  creation,  or  whether 
the  lower  animals,  such  as  horses  or  oxen,  had  the  disease  com- 
municate to  them  from  man.  The  existence  of  small-pox  in  man 
is  recorded  in  China  as  early  as  1122  years  before  Christ  (Moore). 
And  it  is  certain  that  when  variolous  disease  appears  among  the 
lower  animals  in  a  malignant  form,  it  is  capable  of  producing,  by 
inoculation,  a  disease  of  similar  severity  in  man,  if  he  has  not 
already  suffered  from  a  similar  affection  ;  and  that  the  direct  inoc- 
ulation of  the  cow  with  human  small-pox  produces  a  mild  and  miti- 
eated  form  of  disease — that  such  disease  being  again  reproduced 
m  man  by  inoculation  from  the  mitigated  disease  of  the  cow,  ac- 
cords entirely  in  its  character,  in  its  progress,  and  in  its  protecting 
influence  with  the  variola:  voAxince^  as  described  by  Dr.  Jenner. 
These  and  similar  facts  seem  to  lead  to  the  conclusion  that  small- 
pox and  cow-pox  are  not  dissimilar  diseases,  but  are  identical  in 
their  nature. 

There  are  some  remarkable  circumstances  which  must  at  once 
arrest  the  attention  of  the  student,  who  carefully  studies  the  ac- 
counts given  of  the  exjKiriments  on  men  and  animals,  from  which 
many  of  these  statements  are  deduced.  Firsts  There  seems  to  have 
been  great  uncertainty  and  difliculty  often  attending  the  actual 
attempts  to  transfer  the  specific  virus  of  these  eruptive  or  variolous 
diseases  from  one  animal  to  another.  The  very  interesting  exT)eri- 
ments  of  Ceely,  and  of  Thiele  and  others,  demonstrate  this  in  a 
remarkable  manner.  Second^  These  experiments  show  the  marked 
improvement  which  sometimes  takes  place  in  the  energy^  and  therefore  in 
the  quality  of  the  specific  virus ^  by  sidjser/uent  removes  or  inoculations^  in 
ani}nals  of  the  same  kind^  after  the  virus  had  been  successfully  implanted 
in  one  of  them.  This  energy  and  improved  quality  was  shown  in 
the  more  perfect  development  of  vesicles,  and  in  the  more  active 
manifestations  of  the  pnrnary  and  secondary  symptoms.  The  sub- 
sequent inoculations  of  such  improved  lymph  seem  to  produce  less 
severe  and  less  <langerous  local  results — the  virus  seems  less  acrid, 
less  virulent,  and  less  mischievous — having  apparently  acquired 
increased  sjjecific  activity  combined  with  mildness  of  action,  and  a 
greater  suscei^tibility  of  transmission  from  one  animal  to  another 
of  the  same  kind. 

Keeping,  therefore,  these  facets  in  view,  the  history  of  the  remark- 
able epizootic  of  variola'  ovincr  which  made  its  apjieanince  in  August, 
1862,  in  some  of  the  largest  flocks  of  sheep  in  the  West  of  England, 
18  of  great  interest  to  the  Pathologist.     This  variolous  disease  of 
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Carro,  Ring).  Fontan  relates  that  some  mares  being  affected  with 
a  pustular  eruption,  the  matter  from  the  pustules  was  inoculated 
on  the  teat  of  a  cow,  where  it  produced  several  fine  pustules.  From 
these  several  infants  were  vaccinated,  with  the  result  of  producing 
perfectly  characteristic  vaccine  vesicles.  Tliirty  infants  have  been 
vaccinated  from  this  source  at  Toulouse,  and  in  all  the  result  has 
been  most  satisfactory  {IJ  Union  Mid.,  1860;  Netc  Syden.  Society 
Year-Book,  1860).  If  this  can  be  definitely  established,  then  the 
Buccessful  inoculation  of  some  animal,  other  than  the  sheep,  with  the 
virus  from  the  specific  eruptive  disease  of  the  horse  may  give  such 
energy  and,  at  the  same  time,  mildness  to  the  morbid  poison,  by 
subsequent  removes,  that  the  implantation  of  the  new  virus  {equinor 
tian)  may  perhaps  be  followed  by  the  same  beneficial  results  to 
sheep,  in  respect  of  the  malignant  variolous  disease  to  which  thev 
are  liable,  that  vaccination  has  conferred  on  man  in  respect  of  small- 
pox. The  question,  then,  at  once  suggests  itself:  "Has  human 
small-pox  ever  been  communicated  to  sneep,  with  the  view  of  ob- 
taining a  modified  lymph  which  may  confer  protection  on  them 
from  the  variolous  disease  to  which  they  are  liable  ?  "  From  analogy, 
may  we  not  indulge  the  hoi>e  that  the  practice  of  inoculating  sheep 
from  the  small-pox  of  man  might  induce  as  mild  and  modified  a 
disease  in  them,  and  prove  as  protective  to  them,  as  vaccine  variola, 
through  vaccination,  has  been  to  man  ?  Or,  having  communicated 
the  human  variola  to  cows  (as  the  experiments  of  Ceely  and  Thiele 
demonstrate  that  such  may  be  effected),  might  not  sheep  be  tried 
with  the  resulting  virus  as  a  protective  agent?  The  vesicular 
eruptive  diseases  of  dogs,  as  well  as  of  horses,  should  be  similarly 
inquired  into  and  experimented  with,  seeing  that  dogs  are  so  much 
associated  with  sheep. 

The  outbreaks  of  the  variolous  diseases  amongst  cattle  and 
sheep  seem  to  follow  similar  inexplicable  paths  to  those  which 
sniall-pox  amongst  human  beings  is  observea  to  follow.  Occasion- 
ally the  disease  is  epizootic  (ecjuivalent  to  epidnnic  amongst  men), 
or  prevalent  at  the  same  time  m  several  farms  at  no  great  distance. 
Cases  spring  up  like  8inall-]x>x,  now  and  then,  which  appear  to  be 
solitary,  ana  the  source  of  which  cannot  be  traced.  It  is  rare  in- 
deed that  the  solitary  cases  of  snmll-|)Ox  in  human  beings  can  be 
traced  to  a  communicating  source.  In  oxen  it  may  be  seen  some- 
times at  contiguous  farms ;  at  other  times,  one  or  two  farms,  appar- 
ently similarly  circumstanced  amidst  the  prevailing  disease,  entirely 
escsipe  its  viwitation.  Sometimes  it  is  introduced  into  a  dairy  by 
recently  purchasc<l  cows.  On  the  other  hand  it  has  been  undoubt- 
edly communicate<l  to  cows  from  the  vesicular  disease  of  the  horse, 
through  the  hands  of  the  common  attendant  on  both  animals. 
There  can  be  no  doubt,  also,  that  the  disease  often  exists,  although 
it  is  not  observed ;  for  the  disease  being  mild,  and  the  temi)ers  of 
the  animals  good,  little  notice  is  taken  o^  tenderness  in  milking,  and 
80  the  existence  of  diseasi'  escaiKiS  detection. 

There  are  ."^piiriofi.**  forms  of  the  disease,  which  it  is  very  necjessary 
to  be  able  to  distinguish. 

In  the  true  cow-pox  there  is  very  slight  manifestation  of  fever  or 


PRIMART   LYMPH   FROM   THB   COW.  265 

observers  (Gendrin,  Cbely,  and  others).  The  cow — ^like  children 
and  the  young  of  other  animals,  particularly  high-bred  dogs — is  sub- 
ject to  a  purely  vesicular  eruption,  which  makes  its  appearance  about 
the  ninth  or  tenth  day  of  the  vaccine  disease.  The  vesicles  of  this 
emption,  within  twenty-four  hours,  contain  a  pellucid  serous  fluid, 
raising  the  epidermis.  On  the  following  day  they  become  turbid, 
the  cuticle  collapses  or  bursts,  and  a  thin,  brittle,  flimsy  crust  forms, 
and  sjieedily  falls  oflT.  Successive  crops  continue  to  form  and  desic- 
cate K)r  three  or  four  weeks. 

Primary  Vaccine  Lymph. — To  procure  primari/  liquid  vaccine  lymph 
direct  from  the  cow,  in  a  condition  fit  for  use,  is  a  task  of  no  ordi- 
nary difficulty.  Primary  crusts  should  be  sought  for  on  the  lower 
part  of  the  udder  and  around  the  base  of  the  teats  ;  and  during  a 
search  for  these  it  is  not  improbable  that  smaller  vesicles  of  later 
growth  may  be  found  to  yield  eflScient  lyniph.  The  best  lymph  is 
to  be  obtained  from  perfect  vesicles,  before  they  begin  to  point. 
After  this  period  it  is  less  to  be  depended  on,  particularly  if  very 
abundant,  thin,  or  discolored.  Pointed  vesicles,  when  broken  by 
violence,  are  rarely  to  be  relied  on.  Entire  unpointed  vesicles,  or 
vesicles  with  central  crusts,  should  be  sought  for  on  parts  where 
they  are  least  exposed  to  injury — namely,  on  the  lower  and  naked 
parts  of  the  udder  and  adjoining  bases  of  the  teats.  It  is  impossible 
to  exercise  too  much  delicacy  in  the  proceeding.  The  puncture  to 
liberate  the  lymph  should  be  made  with  a  sharp  lancet  as  near  the 
centre  of  the  vesicle  as  possible ;  and  the  epidermis  may  be  gently 
raised  to  a  moderate  extent  around  the  discolored  or  most  depressed 
part.  Slight  pressure  with  the  blade  of  the  lancet,  or  between  the 
thumb  and  finger,  will  enable  the  operator  to  charge  a  few  points  or 
capillary  tulxjs  with  the  slowly  exuding  lymph.  Punctures  at  the 
elevated  and  indurated  margin  of  the  vesicle  are  utterly  useless. 
Tliey  only  give  vent  to  blood.  Vesicles  on  which  the  central  crust 
has  begun  to  form  are  the  most  productive,  particularly  if  the  crust 
be  small  and  the  margin  of  the  vesicle  be  tender,  hot,  and  tumid ; 
and  small  superficial  vesicles  are  often  more  yielding  than  contigu- 
ous larger  vesicles,  which  are  more  deeply  seated  or  confluent. 

Useful  substitutes  for  liquid  lymph,  capable  of  communicating 
the  vaccine  disease,  are — (1.)  Amorphous  masses  of  concrete  lymph, 
found  upon  or  in  close  proximity  to  broken  vesicles.  They  ought 
to  be  colorless,  like  crystals  of  white  sugar-candy ;  or  of  a  light 
amber  hue,  resembling  fragments  of  barley-sugar.  (2.)  Central 
crusts,  irregular,  rough,  and  more  or  less  conical ;  the  more  trans- 
parent and  nearer  a  dark-brown  hue  the  better.  (3.)  Vesicular 
crusts  or  desiccated  vesicles.  These  crusts  should  be  carefully  re- 
moved by  the  milkers  before  they  are  casually  removed  or  sponta- 
neously fall ;  and  those  only  of  primary  formation,  which  are  as  it 
were  the  mould  of  a  vesicle,  of  a  dark-brown  translucent  appear- 
ance, should  be  retained.  These  three  dry  conditions  of  the  specific 
vaccine  virus  may  be  reduced  to  a  liquid  state  at  any  time  for  use. 
Glycerine  is  said  to  l)e  the  best  solvent  for  such  solid  conditions  of 
the  lymph,  wliich  ought  to  be  reduced  to  powder  before  the  gly- 
cerine is  added  (Collins,  Boston  Med.  and  Surg.  Journal,  1858). 
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is  mainly  given  from  a  notice  of  the  subject,  written  by  the  author, 
in  the  pages  of  the  Medico-Chirurgiccd  Review  for  1857: 

In  1841  the  Vaccination  Act  was  passed,  which  rightly  made  the 
practice  of  inoculation  unlaxrfiiL  In  1853  another  Act  was  passed, 
with  the  view  of  rendering  the  practice  of  vaccination  compulsory^ — 
an  Act  which  is  known  as  Lord  Lyttleton's  Vaccination  Act. 
Duringthe  interval  between  the  first  and  second  reading  of  the  Bill 
in  the  House  of  Commons,  "  The  Small-Pox  and  Vaccination  Com- 
mittee of  the  Epidemiological  Society  completed  a  report  on  the  prev- 
alence and  mortality  of  small-pox,  and  of  the  means  taken  to  guard 
against  it  through  vaccination."  The  conclusions  they  arrived  at 
were  deduced  from  the  largest  and  most  a<;curate  mass  of  statistical 
evidence  which  had  ever  been  brought  to  bear  upon  the  question,  and 
were  eminently  calculated  to  encourage  Her  Majesty's  Ministers  to 
pass  an  efficient  measure  to  compel  vaccination.  A  most  valuable 
pamphlet  was  afterwards  published  by  Dr.  Seaton,  which  demon- 
strates the  truth  in  a  still  more  forcible  manner,  as  to  the  protecting 
and  modifying  influence  of  vaccination  in  small-pox.  To  this  belief, 
indeed,  the  general  assent  of  the  medical  profession  appears  to  have 
been  given  at  least  fifty  years  ago.  Then^  it  would  seem  to  have 
been  all  but  unanimous ;  and  now^  one  would  think,  at  first  sight, 
that  it  were  almost  an  insult  to  human  understanding  to  be  obliged 
to  collect  statistics  to  prove  that  vaccination  confers  a  large  exemp- 
tion from  attacks  of  small-pox,  and  almost  absolute  security  against 
death  from  that  disease.  But  so  it  is,  and  independently  of  tne  in- 
formation which  such  statistical  inquiry  is  calculated  to  convey  to 
those  who  advise  our  Lawgivers  and  Public  Administrators,  the 
inquiry  is  eminently  useful  in  relation  to  everything  which  bears  on 
the  nature  of  vaccine  and  variolous  disease.  The  general  ignorance 
of  the  community,  especially  of  the  lower  orders,  as  to  the  aim  and 
object  of  vaccination,  is  lamentably  ecreat,  and  has  still  to  be  over- 
come. Moreover,  the  highest  medical  authorities  of  late  years  rec- 
ommend that  all  views  and  facts  put  forward  as  objections  to  vac- 
cination should  be  vigorously  inquired  into,  and  that  there  should 
be  published  from  time  to  time  a  true  account  of  such  inquiries,  with 
an  elucidation  of  what  has  seemed  doubtful  and  contradictory  (Sig- 
MrxB,  Alison). 

It  is  now  well  known  that  Lord  Lyttleton's  Vaccination  Act 
(1853)  has  proved  but  a  very  imperfect  measure — a  piece  of  legisla- 
tion which  has  fallen  very  far  short  of  accomplishing  all  that  is  yet 
require<l.  The  inefliciency  and  imperfect  working  of  the  Act  has 
been  fully  shown, — (1.)  In  the  Reports  of  the  Registrar-General  for 
1854 ;  (2.)  By  the  medical  profession  generally ;  (3.)  liy  the  med- 
ical registrars  in  particular;  (4.)  By  the  public,  as  expressed  now 
and  again  in  the  newspapers  of  the  day.  To  this  state  of  things  we 
owe  a  most  valuable  work  on  vaccination,  written  by  the  indefati- 

Sble  medical  ofticer  (John  Simon,  F.R.S.)of  the  then  (1857)  General 
Mini  of  Health.  The  aim  of  this  publication  was  to  lay  before  the 
Board  such  medical  facts  and  considerations  as  might  assist  in  esti- 
mating the  hygienic  value  of  vaccination,  and  the  strength  of  any 
objections  which  may  have  been  alleged  against  its  general  adoption. 
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by  comparing  the  statistics  of  vaccination  from  various  German 
States  with  similar  statistics  from  different  districts  in  Great  Bri- 
tain and  Ireland,  that  where  vaccination  is  most  perfectly  carried 
out,  small-pox  is  least  mortal.  The  following  are  the  general  results 
which  the  Committee  of  the  Epidemiological  Society  arrived  at : 

1.  To  prove  the  influence  of  vaccination  in  England,  it  is  shown 
that  out  of  every  1000  deaths  in  the  half-century  &om  1750  to  1800 
there  were  96  deaths  from  small-pox ;  and  out  of  every  1000  deaths 
in  the  half-century  from  1800  to  1850  there  were  only  35  deaths 
from  small-pox. 

2.  To  prove  the  influence  of  vaccination  on  the  Continent,  it  is 
shown  that  in  various  German  States  suflicient  evidence  can  be  ob- 
tained to  show  that  out  of  every  1000  deaths  before  vaccination  was 
uded^  66.5  were  deaths  from  small-pox ;  but  that  out  of  every  1000 
deaths  after  vaccination  came  into  use,  the  deaths  from  small-pox 
were  only  7.26. 

3.  To  prove  that  in  countries  where  vaccination  is  most  perfectly 
carried  out  small-pox  is  least  mortal,  it  is  shown  that — 

(a.)  In  this  country,  where  vaccination  has  been  voluntary,  and 
frequently  neglected,  the  deaths  from  all  causes  being  1000,  the 
deaths  from  small-pox  were  as  follows : 


London, 
Birmingham, 

XdCaliy         •  •  • 

England  and  Wales, 
Perth,    . 
Paisley, 


16 

16.6 

17.6 

21.9 

25 

18 


All  Ireland, 


Edinburgh, 
Glasgow,* 
Gal  way,* 
Limerick,* 
Dublin, . 
Con  naught,* 


19.4 

86 

85 

41 

25.6 

60 


49 


(h.)  In  other  countries,  where  vaccination  has  been  more  or  less 
compulsory,  the  deaths  from  all  causes  being  1000,  the  deaths  from 
small-pox  were  as  follows : 


We«tphalia,  ....     6 

Saxony, 8.88 

Rhenish  Provinces,  .     8.7 

Pomcrania,    ....     5.25 
Lower  Austria,      .  .6 


Bohemia,         ....  2 

Lombardy,       .         .         .         .  2 

Venice, 2.2 

Sweden, 2.7 

Bavaria, 4 


Evidence  corroborative  of  these  results  has  been  adduced  by  Dr. 
Balfour  from  the  records  of  the  Army  and  Navy  Medical  Depart- 
ments, where  every  soldier  or  sailor  is  protected  by  vaccination,  if 
he  has  not  previously  suffered  from  cow-pox  or  small-pox. 

1.  For  twenty  years,  namely,  from  1817  to  1837  inclusive,  it  is 
shown  that  in  Dragoon  Regiments  and  Guards,  with  an  aggregate 


•  With  regard  to  the  high  rate  of  small-pox  mortality  in  the  towns  marked  by 
the  affteri^ks,  it  wa«  clearly  shown  by  Dr.  Stark,  in  Kdinburgh,  and  by  Dr.  J.  C. 
Steele  (the  preitent  Medical  Superintendent  of  Guy 'a  HoHpital  in  London),  that  such 
mortality  was  due  to  the  noglect  of  viicci nation.  Dr.  Steele,  then  resident  in  Glas- 
gow Infirmary,  called  attention  to  th«  great  increase  of  small-pox  in  Glasgow,  as 
mainly  coming  from  the  Highland  and  Irish  population,  among  whom  vacclntition 
was  rare.  Dr.  Stark  showed  that  more  than  eighty  per  cent  of  all  the  deaths  from 
imalUpoz  happened  in  children  under yir^  years  of  age. 
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2.  During  sixty-three  years  in  which  vaccination  was  practised, 
and  that  to  a  very  great  extent,  there  was  53  distinct  and  well- 
marked  epidemics;  which  is  equal  to  a  ratio  of  84  epidemics  in  100 
years. 

8.  During  the  fifty-five  years  since  vaccination  has  been  mainly 
practised^there  have  been  12  distinct  and  well-marked  epidemics  of 
small-pox ;  which  is  equal  to  a  ration  of  24  epidemics  in  100  years. 

This  kind  of  testimony  is  greatly  enhanced  by  the  fact,  that 
epidemics  never  occur  in  the  army  or  navy  of  our  own  country,  nor 
in  those  countries  where  the  soldiers  and  seamen  are  efficiently  pro- 
tected by  vaccination.  The  details  given  with  reference  to  the  two 
Malta  epidemics  in  1830  and  1838  attord  a  striking  proof  of  the  pro- 
tective power  of  vaccination  when  tested  by  epidemic  infiuence ;  and 
there  are  records  of  the  Danish  army  and  navy  having  altogether 
escaped  during  several  epidemics  of  small-pox  in  Denmark. 

There  is  stiU  another  way  in  which  the  protective  power  of  vac- 
cination makes  itself  manifest — namely,  by  the  mildness  of  the  disease 
in  the  vaccinated  compared  with  the  un  vaccinated ^  and  the  almost  abso- 
lute  security  aaainst  death  from  small-pox  which  perfect  vaccination 
confers,  w  itn  few  exceptions,  this  appears  to  be  the  universal  be- 
lie! of  the  medical  profession.  At  vanous  times  the  opinions  of  large 
numbers  of  medical  men  have  been  specially  asked  for  and  obtained 
on  this  point.  Three  distinct  and  very  comprehensive  ^''pdls^^  may 
be  referred  to,  namely, — (1.)  That  by  the  College  of  Physicians  in 
London,  eight  years  after  vaccination  had  been  adopted.  (2.)  An 
almost  national  "^^o//"  taken  by  the  Epidemiological  Society  of 
London  about  the  years  1852  and  1853.  The  written  opinions  of 
nearly  two  thousand  medical  men  in  this  kingdom,  as  well  as  Bom- 
bay, Bengal,  the  Mauritius,  the  West  Indies,  and  various  other 
E laces,  were  here  expressed ;  and  they  concurred  in  confirming  the 
elief  in  the  protecting  and  modifying  influence  of  vaccination  in 
small-pox.  (3.)  A  very  extensive  "  pdl^ '  of  which  a  list  is  published 
by  Mr.  Simon,  comprehends  not  only  members  of  the  medical  pro- 
fession generally,  but  also  the  members  of  the  Medical  Department 
of  the  Array  and  Navy,  together  with  the  opinions  of  foreign  gov- 
ernments. 

These  "  polls  "  may  be  held  as  completely  decisive  of  the  question, 
really  practically  decided  in  the  affirmative  fifty  years  ago.  From 
8uch  evidence  the  inference  is  so  inevitable,  "  that  he  who  disputes 
it  is  equally  unreasonable  as  he  who  opix)ses  in  like  manner  any 
proposition  in  Euclid  "  (Alison). 

The  actual  extent  of  the  security  against  death  from  small-pox  enjoyed 
by  vaccinated  compared  with  unvaccinated  persons,  has  been  calcu- 
lated by  Mr.  Simon  from  various  sources ;  and  it  api)ears  that  the 
death-rate  from  small-pox  amongst  the  vaccinated  varies  from  •an 
inappreciably  small  mortality  to  12  J  per  cent. ;  that  amongst  the 
unprotected  the  death-rate  from  small-pox  ranges  from  14 J  to  53  J 
per  cent. 

The  average  percentage  mortality  from  small-pox,  stated  by  Mr. 
Marson  to  occur  amongst  the  vaccmated,  is  5.24 ;  but  when  vacci- 
nation is  known  to  have  been  perfectly  performed,  as  shown  by  the 
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to  do.  There  is  therefore  the  greatest  necessity  for  vigilance  on  the 
part  of  every  intelligent  member  of  the  community  to  prevent  any 
re-Accomalation  of  unvaccinated  persons. 

Four  conditions  are  absolutely  necessary  to  be  efficiently  carried 
out  before  we  can  hope  to  see  small-pox  eradicated  through  vaccinar 
tion,  and  the  aim  of  Jenner  accomplished.  These  are, — (1.)  The 
vaccination  of  everv  child  must  be  made  compulsory  within  a  cer- 
tain time  after  birth.  (2.)  Systematic  inspections  of  two  kinds  must 
be  constantly  and  perioaically  made  by  competent  persons — namely, 
one  to  ascertain  as  to  the  eftectual  performance  of  the  operation,  as 
evinced  by  the  kind  of  cicatrix  visible.  This  inspection  may  be 
most  conveniently  made  in  public  and  private  schools.  Another 
inspection  should  have  for  its  object  to  ascertain  the  numbers  vac- 
cinated within  a  certain  territory  compared  with  the  numbers  born 
in  the  same  place.  (3.)  Every  attempt  at  variolous  inoculation  ought 
to  be  made  a  penal  oftence.  (4.)  Every  case  of  small-pox  ought  to  be 
treated  in  strict  seclusion,  and  be  as  completely  as  possible  isolated, 
following  out  all  the  directions  given  with  reference  to  the  manage- 
ment ofepidemics  at  page  226,  as  are  applicable  to  the  case.  A 
quarantine  regulation  to  enforce  segregation  of  the  sick  from  small- 
pox is  of  far  more  importance  in  this  country  than  for  yellow  fever, 
which  does  not  find  a  halitat  with  us.     We  come  now  to  consider — 

IL  How  the  Protective  Influence  of  Vaccination  has  been  Impaired. 
— Since  vaccination  has  been  generally  practised  it  has  now  and  then 
seemed  apparent  that  "  the  protective  power  of  vaccination  becomes  grad- 
vuiUy  weaker^  and  at  length  dies  out  in  the  individual.^'  The  works  and 
reports  which  have  been  mentioned  seem  to  demonstrate  the  truth 
of  this  statement ;  but  in  justice  to  Dr.  Seaton  (one  of  the  greatest 
authorities  on  the  subject)  it  must  be  stated  that  he  does  not  sub- 
scribe to  this  belief.  Indeed,  in  his  last  Report  {Appendix  to  Public 
Health  Report  for  1861,  p.  64),  he  states  that  where  uniform  care  in 
the  selection  of  lymph,  and  in  the  performance  of  the  operation,  was 
practised,  the  results  did  not  favor  the  hypothesis  that  there  had 
been  any  necessary  deterioration  of  the  lymph.  He  has  seen  several 
cicatrices,  the  results  of  the  vaccinations  of  Dr.  Jenner  and  Dr. 
Walker ;  but  the  work  of  the  vaccinators  to  whom  he  refers  (and 
mentions  as  having  bestowed  great  care  in  the  selection  of  their 
lymph  and  in  the  performance  ot  the  operation)  will  bear  comparison 
with  the  results  obtained  by  Dr.  Jenner  and  Dr.  Walker. 

In  1809  Mr.  Brown,  of  Musselburgh,  near  Edinburgh,  published 
the  opinion  that  the  prophylactic  virtue  of  cow-pox  diminished  as 
the  time  from  vaccination  increased.  In  1818  and  1819  small-pox 
prevailed  in  Scotland  as  an  epidemic,  and  many  vaccinated  persons 
passed  through  a  mild  form  of  variola.  The  terms  "  modified  small- 
pox "  and  "  varioloid  disease  "  about  this  time  came  into  general  use ; 
and  two  classic  monographs  on  the  subject  made  their  appearance, 
one  by  Dr.  Monro,  in  1818,  and  another  by  Dr.  John  Thomson,  of 
Edinburgh,  in  1820.  Dr.  Copland  also  writes  that  he  saw  and  de- 
scribed, as  early  as  1823,  small-pox  as  it  affected  members  of  the  same 
family  at  ditterent  periods  after  vaccination,  and  in  young  persons 
who  had  been  vaccinated  only  ten  or  eleven  years.     Contrasting  such 
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issued  by  circular,  of  date  2l8t  September,  1858,  and  is  at  present 
in  force,  which  ordains  that  "  every  recruit,  without  exception,  on 
joining  the  Head-Quarters  or  Depot  of  the  Corps  or  Re^ment  to 
which  he  belongs,  shall  be  vaccinated,  even  if  he  should  be  found 
to  have  marks  of  small-pox  or  of  previous  vaccination,  and  that  a 
monthly  return  of  the  results  (as  to  (1)  a  perfect  vaccine  pustule 
following  the  operation,  or  (2)  a  modifiea  one,  or  (3)  a  failure) 
shall  be  forwarded  to  the  Director-General "  {Statistical  Report  for 
1859,  p.  21). 

On  the  other  hand,  it  must  be  remembered,  as  Mr.  Marson  clearly 
shows,  that  "  probably  re-vaccination  does  not  afford  the  same 
amount  of  protection  that  the  first  vaccination  well  performed  does. 
The  ereat  obiect  to  aim  at  is  to  vaccinate  well  in  infancy.  This 
shouM  be  looKed  upon  as  the  sheet  anchor ;  and  therefore  a  careless 
vaccination  should  be  deprecated  at  all  times,  practised  under  the 
belief  that,  if  it  fails  to  take  effect  properly,  it  will  be  of  no  conse- 
quence, as  the  operation  can  be  repeated.  By  such  a  proceeding  the 
vaccination  often  takes  effect  badly ^  and  will  never  afterwards  take 
effect  proverly^  and  the  individual  may  take  small-pox  severely. ^^ 

It  has  oeen  alleged  (but  sufficient  proof  has  not  yet  been  adduced 
to  show)  that  the  vaccine  virus  becomes  deteriorated  by  its  passage  through 
numerous  human  bodies.  In  other  words,  it  has  been  supposed  that 
its  protective  influence  is  weakened  by  length  of  time  or  of  use,  in 
consequence  of  the  long  succession  of  subjects  through  whom  it  has 
been  transmitted  since  its  direct  inoculation  from  the  cow.  This 
doctrine  is  opposed  to  the  obvious  pathological  fact,  that  the  specific 
virus  of  cow-pox,  small-pox,  and  other  similar  diseases,  multiplies 
and  reproduces  itself  in  the  system  of  those  who  suffer  in  the  natu- 
ral course  of  these  diseases.  Considerable  differences  of  theoretical 
opinion  prevail  upon  the  point.  In  the  report  of  the  National  Vac- 
cine Establishment  for  1854  it  is  stated  "  that  the  vaccine  lymph 
does  not  lose  any  of  its  prophylactic  power  by  a  continued  transit 
through  successive  subjects. '  Such  an  unqualified  belief  is  not, 
however,  by  any  means  universal,  as  shown  m  various  parts  of  the 
evidence  collected  by  Mr.  Simon.  It  is  certain  that  the  vaccine 
lymph,  when  taken  airect?  from  the  cow,  seems  to  show  an  amount 
of  infective  power  which  is  not  usual  in  lymph  of  long  descent ;  but 
how  much  of  this  effect  is  due  to  irritation  simply,  and  how  much 
to  specific  action,  does  not  seem  certain.  Lymph  direct  from  the 
cow  "  takes"  fas  the  phrase  is)  in  persons  with  whom  lymph  of  long 
descent  has  failed.  This  is  more  often  obvious  in  re-vaccinations. 
Lymph  direct  from  the  cow  excites  local  changes  of  an  intenser 
kind,  so  active,  indeed,  as  to  render  caution  necessary  in  its  selec- 
tion and  use.  The  vesicle  produced  by  it  runs  a  full  course,  com- 
pared with  which  the  progress  of  vaccine  v^icles  from  lymph  of 
long  descent  seems  unduly  rapid,  and  their  termination  premature. 
Also,  the  lymph  direct  from  the  cow  renders  more  certain,  and 
apparently  more  characteristic,  the  slight  febrile  disturbance  which 
is  proper  to  the  action  of  cow-pox  on  the  human  system.  This 
febrile  disturbance  is  undoubtedly  an  essential  pathological  phenom- 
enon, demanded  alike  for  the  due  protection  of  the  vaccinated 
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ne88  in  takisg  13'mph  at  its  perfection,  and  by  neglecting  to  observe  the 
role  never  to  use  lymph  or  crusts  not  perfect  in  all  respects,  and  free  from 
blood  or  pus,  frequent  instances  of  inoculation  with  purulent  matter  or 
unhealthy  blood  happened. 

(4.)  By  the  use  of  matter,  fluid  or  concrete  (purulent  or  morbid  in  either 
case),  taken  from  sores  of  any  specific  and  enthetic  character,  as  (a)  ery- 
sipelatous and  ecthymatous ;  (6)  that  of  zymotic  ulceration  and  destruc- 
tion of  tissues,  and  possessing  the  properties  of  a  morbid  poison ;  (c) 
syphilis,  primary  or  secondary,  whether  communicated  by  a  lancet,  or 
contaminated  vaccine  points  or  crusts ;  or,  as  occasionally  happened,  the 
manifestation  of  syphilitic  phenomena  in  connection  with,  or  supervening 
upon,  genuine  or  spurious  vaccination. 

(5.)  The  deterioration  of  genuine  virus,  by  transmission  through  scor- 
butic and  unhealthy  persons,  or  where  at  the  time  of  re-vaccination  the 
protective  power  of  a  former  vaccination  was  partially  retained,  or  to  the 
continued  use  of  virus  from  adult  soldiers  many  of  whom  were  suffering 
from  unhealthy  influences,  instead  of  using  lymph  from  the  primary  vesi- 
cles of  healthy  infants. 

(6.)  The  destruction  or  deterioration  of  originally  good  virus  by  heat 
and  humidity. 

These  results  substantiate  the  observations  of  Jenner  as  to  the  necessity 
of  guarding  against  deterioration  of  the  virus  of  cow-pox,  which  losing  its 
specific  property,  ceases  to  be  prophylactic.  Army  experience  would  go 
to  prove  that  genuine  vaccination  is  an  absolute  safeguard  against  small- 
pox (Dr.  Elisha  Harris,  Contributions  relating  to  the  Causation  and  Pre- 
vention of  Disease y  dec.  Published  by  the  United  Staies  Sanitary  Com- 
mission^  1867).] 

The  Operation  of  Vaccination  ought  to  be  performed  in  childhood, 
and  it  is  ordained  by  law  in  this  country  to  be  performed  within 
three^  or  in  ease  of  orphanaffe  within  four  months  of  birth.  The 
infant  ought  to  be,  at  least,  from  four  to  six  w^eks  old,  before  a  dis- 
ease, sometimes  attended  with  considerable  febrile  disturbance,  is 
ingrafted  upon  the  constitution.  Under  six  weeks  of  age,  infants 
should  never  be  vaccinated,  unless  in  cases  of  urgent  necessity, 
such  as  small-pox  being  in  the  \dcinity.  The  age  of  three  months 
is  on  the  whole  to  be  preferred.  The  child  ougnt  to  be  in  good 
health,  free  from  any  eruptive  cutaneous  disease,  and  free  from 
disorders  of  teething,  of  the  bowels,  or  other  diseases  peculiar  to  the 
age  of  childhood,  otherwise  the  protective  influence  of  the  vacci- 
nation cannot  be  depended  on. 

Difference  of  opinion  exists  as  to  the  number  of  vesicles  it  is 
proper  to  graft  upon  the  arm,  and  the  size  of  them.  Some  believe 
the  person  to  be  as  thoroughly  protected  by  a  small  vesicle,  "  the 
tenth  of  an  inch  in  diameter,  as  if  the  arm  were  covered  with  in- 
oculated points"  (Cazenave,  Andrew  Anderson);  and  many  vac- 
cinators regard  the  multiplication  of  vesicles  only  as  a  safeguard 
against  failure,  and  attach  value  to  one  successful  insertion  only  of 
the  vaccine  lymph  (Buchanan,  Appendix  to  Fourth  JReport  on  Public 
Health^  for  1861,  p.  111).  On  the  other  hand,  the  official  instruc- 
tions issued  to  vaccinators  in  England  contain  the  foUowine  direc- 
tions: "In  all  ordinary  vaccinations,  vaccinate  by /owr  or ^€  .<f^/?a- 
rofe  punctures^  so  as  to  produce  four  or  five  separate  ,good'Sized  vesi- 
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8.  Simple  abrasion  of  the  cuticle  is  sometimes  resorted  to  with 
very  gooa  saccess — namely,  by  scraping  off  the  cuticle  with  the 
lancet,  used  as  an  eraser  is  used  to  remove  blots  from  paper  {Fourth 
Report  on  Public  Healthy  p.  107). 

Sigm  of  SnooessAil  Vaccination. — By  the  end  of  the  second  day 
small  spots  appear  elevated  over  the  sites  of  the  punctures,  or  ovei* 
the  groups  of  scratches  or  abrasions  ;  and  these,  when  examined  by 
a  simple  lens,  are  seen  to  be  vesicular,  and  surrounded  by  a  slight 
redness.  This  stage  continues  for  three  to  four  days  from  the  date 
of  in^rafbin^  the  virus.  About  the  thirds  h\x\  rather  towards  the 
fmrtKdsLj^  the  elevation  is  more  perceptible  and  more  red  ;  and  by 
the  ^Jih  or  sixth  day  a  distinct  vesicle  is  obvious  upon  it,  of  a  whit- 
ish color,  having  a  round  or  oval  form,  an  elevated  edge,  and  a  de- 
pressed centre.  Late  on  the  seventh^  or  early  on  the  eighth  day,  an 
mflamed  ring  or  areola  be^ns  to  form  round  the  base  of  the  vesicle, 
and  with  it  continues  to  increase  during  the  two  following  days. 
This  areola  is  of  a  circular  form,  and  its  diameter  extends  from  one 
to  three  inches.  On  the  eighth  day  the  veside  appears  distended  with 
a  dear  lymph.  This  is  the  day  of  its  greatest  perfection^  and  it  is  the 
proper  periodfor  obtaining  the  specific  virus  for  continuing  va^ceination 
en  others.  Tne  veside  is  now  circular  and  pearl^dored  ;  its  margin  is 
turgid^  firm^  shining ^  and  wheel-shaped. 

Having  reached  its  height  on  the  ninth  or  tenth  dsLYy  the  develop 
ment  of  the  briffht-red  areola  is  accompanied  with  considerable 
tumefaction  of  tne  skin,  with  hardness  and  swelling  of  the  sub- 
jacent areolar  tissue.  This  erythematous  ring  is  often  the  seat  of 
small  vesicles.  By  the  tenth  day,  also,  the  febrile  symptoms  of 
constitutional  disturbance  are  well  expressed,  the  lympnatics  of  the 
arm  are  engorged,  and  "sometimes  a  roseolous  rash  supervenes  over 
the  body.  On  the  tenth  or  eleventh  day  the  areola  begins  to  sub- 
side, leaving,  as  it  fades,  two  or  three  concentric  circles  of  redness. 
The  vesicle  now  begins  to  dry  in  the  centre,  and  acquires  there  a 
brownish  color.  Tne  lymph  which  remains  becomes  opaque  and 
gradually  concretes,  desiccation  commences,  and  tumefaction  sub- 
sides, so  that  by  the  fourteenth  or  fifteenth  day  the  vesicle  is  con- 
verted into  a  hard  round  scab  of  a  reddish-brown  color.  This  scab 
contracts,  dries,  and  blackens,  and  about  the  twenty-first  to  the 
twenty -fifth  day  from  the  date  of  vaccination  may  fall  off.  It 
leaves  a  cicatrix  which  commonly  is  permanent  in  after-life. 
Indeed,  the  mark  of  a  good  cicatrix  is  indelible  if  it  is  not  injured 
(Gregory,  Marson,  Ceely,  Cazknave,  Simon). 

While  these  local  changes  are  in  active  progress,  febrile  phe- 
nomena become  establisheo— first,  so  slightly  from  the  fifth  to  the 
seventh  day,  that  often  the  fact  passes  unobserved;  and  again, 
more  considerably  during  those  days  when  the  areola  is  about  its 
height.  The  patient  is  then  refltless  and  hot,  with  more  or  less 
disturbance  of  stomach  and  bowels.  About  the  same  time,  espe- 
cially if  the  weather  be  hot,  children  of  full  habit  not  unfrequently 
show  on  the  extremities,  and  Icfis  copiously  on  the  trunk,  a  lichen- 
ous,  roseolar,  or  vesicular  eruption,  which  commonly  continues  for 
about  a  week.     When  vaccination  is  performed  on  such  adults  or 
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operation.  Scars  also  having  a  less  diameter  than  a  quarter  of  an 
inch  ought  to  find  a  place  anion^t  this  class ;  and  generally,  all  ill- 
defined,  faint,  scarcely  discernible  white  patches,  especially  such  as 
consist  of  large,  flat,  ill-defined  shiny  marks.  Fruitless  attempts  at 
vaccination  may  be  also  recognized  by  the  permanent  traces  left  of 
the  parallel  or  transverse  scratches  employed  at  the  operation. 

It  is,  however,  very  diflicult  to  describe  the  extent  of  diflerences 
between  the  results  produced  by  diflerent  vaccinators.  A  large 
amount  of  had^  and  a  still  larger  amount  of  second-rate  vaccination 
has  been  found  to  prevail  in  many  districts,  as  the  result  of  the 
inspections  instituted  by  Mr.  Simon  in  1860  and  1861  abundantly 
testify.  Medical  men  are  found  to  vary  exceedingly  in  their  esti- 
mate of  a  satisfactory  vaccine  vesicle  and  cicatrix,  or  the  reverse, 
for  the  standard  is  comparative  rather  than  absolute  (Seaton,  San- 
derson, Buchanan).  This  is  exactly  what  might  have  been  ex- 
pected, seeing  that  medical  students  are  left  to  pick  up  their  knowl- 
edge of  vaccination  where  they  can.  In  fact,  practical  medical 
education  at  our  schools  of  medicine  has  hitherto,  or  until  very 
recently,  been  entirely  nil  in  regard  to  this  most  important  subject ; 
and  no  test  of  knowledge  has  ever  been  applied.  Many  men,  whose 
estimate  of  the  quality  of  the  resulting  cicatrices  is  of  a  low  stand- 
ard, can  scarcely  appreciate  the  typical  character  of  marks  which 
are  the  ordinary  results  of  good  vaccination  (Seaton).  Excessively 
email  cicatrices  are  apt  not  to  be  perfect,  and  there  are  great  vari- 
eties in  the  size  of  cicatrices  of  perfect  character,  the  results  of  punc- 
ture. It  is  therefore  fairly  presumed  that  cicatrices  which  thus 
vary  cannot  all  have  precisely  the  same  value.  The  hand  of  differ- 
ent vaccinators  can  even  be  recognized  by  the  kind  of  marks  they 
leave  behind  them.  The  marks  of  some  vaccinators  are  conspicuous 
for  their  excellence ;  the  marks  left  by  others  are  not  so ;  ana  hence 
there  are  great  differences  between  the  vaccination  of  districts  where 
different  vaccinators  are  employed.  In  the  schools,  for  instance,  of 
large  towns,  Mr.  Seaton  informs  us  that  "  where  the  work  of  many 
vaccinators  was  seen  together,  it  was  frequently  possible  to  fit  the 
work  to  the  vaccinator  By  the  kind  of  cicatrix. ' 

With  regard  to  the  means  of  estimating  the  efficiency  of  vaccina- 
tion, it  seems  established  that  "  a  distinct  connection  subsists  between 
ike  number  and  the  quality  of  the  cicatrices  and  the  protection  conferred 
by  vaccination  against  small-pox;  so  that  it  may  be  confidently  stated 
that  that  vaccination  is  the  most  efficient  from  which  the  most  and  the 
best  cicatrices  result.'^  The  evidence  derived  from  the  records  of  the 
Small-Pox  Hospital,  collected  by  Mr.  Marson,  regarding  the  supe- 
rior value  of  several  rather  than  few  vesicles,  appears  to  be  conclu- 
sive on  this  point. 

These  facts  have  been  tabulated  by  Mr.  Simon  in  the  following 
form,  as  the  result  of  observations  made  during  twenty-five  years, 
in  nearly  6000  cases  of  small-pox  contracted  after  vaccination,  the 
persons  having  \yeen  vaccinated  in  different  ways  as  regards  the 
number  and  quality  of  the  cicatrices : 
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of  glass  glued  together  by  the  dried  lymph,  or  on  lancets.  These 
should  be"  well  charged — i.  e,^  coated  twice,  or  even  thrice  with  the 
Ivmph,  and  rolled  up  in  a  covering  of  goldbeater's  skin,  and  still 
nirtner  secured  from  atmospheric  influences  by  an  outer  case  of  tin- 
foil hermetically  sealed,  or  in  a  vial  carefully  corked,  in  which 
they  may  be  packed  with  cotton,  if  they  re<juire  to  be  transmitted 
to  any  distance.  Glycerine  has  been  used  with  success  to  keep  the 
lymph  liquid. 

By  proper  care,  complete  and  perfect  vaccination  may  be  attained 
under  every  variety  of  method ;  but  bad  vaccination,  as  it  prevails 
at  present,  is  almost  always  directly  dependent  on  the  careless  em- 
ployment of  improperly  preserved  dry  lymph,  and  indirectly  asso- 
ciated with  irregularity  of  inspection,  in  consequence  of  which  the 
vaccinator  remains  unaware  of  the  number  and  extent  of  h\A  fail- 
ures^ and  loses  all  the  advantages  of  experience.  "  The  use  of  the 
capillary  tubes  of  Dr.  Husband  affords  considerable  advantages  to 
the  public  vaccinator,  especially  if  his  district  be  rural — MrsUy^ 
Because  it  furnishes  him  with  an  efficient  means  of  maintaining  his 
supply  without  having  recourse  to  extraneous  sources,  and  thus  en- 
ables nim  to  dispense  altogether  with  the  use  of  'points,'  'glasses,' 
Ac. ;  Secondly^  Because  in  thinly  populated  neighborhoods,  in  which 
experience  shows  that  it  is  impossible  to  assemble  all  the  children 
at  any  particular  station,  it  enables  him  with  equal  advantage  to 
vaccinate  from  house  to  house  "  (Sanderson  in  Public  Health  Reporty 
1861).  For  a  detailed  account  of  Dr.  Husband's  method  of  preserv- 
ing lymph,  the  reader  is  referred  to  the  Second  Report  of  the  Medi 
cat  Officer  of  the  Privy  Council^  1859. 


CHICKEN-POX. 

Latiit,  Varicella;  Fbknch,  Varicelle;  Gkrmav,  Windpoeken — Syn.,  Wasserpoeken; 

VaricelUn;  Italian,  VarietlUu 

Definition. — The  disease  consists  of  a  specific  eruption^  in  a  series  of 
crops^  on  the  breast,  back  y  face  j  and  extremities^  attended  with  fever ,  whim 
runs  a  definite  course  in  eight  or  ten  days. 

Pathology. — This  disease  derives  an  importance  which  it  does  not 
of  itself  possess,  in  consequence  of  its  resemblance  to  small-pox, 
with  the  modified  form  of  which  it  is  considered  by  some  to  be 
identical.  It  is  for  the  most  part  peculiar  to  childhood  and  early 
adult  age ;  but  its  epidemic  influence  is  very  inconsiderable,  and  its 
extension  easily  under  control.  That  it  is  communicable  has  been 
proved  by  inoculation.  The  theory  of  the  disease,  therefore,  is, 
that  a  specific  poison,  after  a  given  period  of  latency,  gives  rise  to 
primary  fever  which  lasts  from  twenty-four  to  seventy-two  hours, 
when  tne  eruption  appears,  and  runs  a  course  of  eight  or  ten  days. 
The  fever  is  much  mitigated  on  the  appearance  of  the  eruption, 
and  entirely  subsides  witn  it. 

That  fever  precedes  the  eruption  is  a  phenomenon  observed  so 
generally  that  no  exception  is  to  be  found  in  the  account  given  of 
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ments  (CraioieJ  embrace  the  most  important  patho^omonic  char- 
acters derived  from  the  respective  phenomena  of  both  diseases: 

1.  Chicken-pox  emits  a  peculiar  odor,  different  from  that  of  small-pox, 
and  less  decidedly  partaking  of  the  variolous  fetor. 

2.  Chicken-pox  appears  indiscriminately,  and  almost  equally  all  over 
the  person,  beginning  first  on  the  trunk  in  general,  and  then  appearing 
on  the  face  and  scalp ;  while  small-pox  appears  first  on  the  face  and  neck, 
and  the  pimples  are  more  numerous  on  the  face  than  on  any  other  part. 

3.  Chicken-pox  eruption  is  generally  completed  in  the  space  of  twent}^- 
four  hours,  or  solitary  vesicles  come  out  irregularly  afterwards  in  differ- 
ent points ;  but  in  small-pox  the  eruption  begins  in  the  evening  of  the 
third,  or  morning  of  the  fourth  day,  and  proceeds  fegularly  for  the  ensu- 
ing three  days,  until  it  is  completely  established. 

4.  While  variolous  pustules  are  on  the  first  and  second  days  of  the 
eruption  small,  hard,  globular,  red,  and  painful,  and  communicate  to  the 
finger  a  sensation  similar  to  that  which  would  be  excited  by  the  presence 
of  small  round  seeds  under  the  cuticle ;  in  chicken-pox,  every  vesicle 
almost  has  on  the  first  day  a  hard  red  margin,  but  communicates  to  the 
finger  a  sensation  like  that  from  a  rounded  seed  fiattened  by  pressure. 

5.  On  the  second  or  third  day  of  the  eruption  of  chicken-pox,  the  in- 
dividual bodies  are  vesicles  containing  serous  fluid,  and  giving  them  a 
whitish  aspect. 

6.  These  vesicles  are  surrounded  by  little  or  no  inflammatory  redness, 
and  do  not  naturally,  and  independent  of  external  violence,  proceed  to 
suppuration. 

7.  Chicken-pox  may  be  confidently  distinguished  from  small-pox  on  the 
third  and  fourth  days  by  the  state  of  the  vesicles,  some  of  which,  being 
left  entire,  are  shrivelled  and  wrinkled,  while  others,  whose  ruptured  tops 
have  been  closed  by  incrustation  of  their  fiuid,  are  marked  by  radiating 
furrows.  None  present  depressions  on  the  apices;  and  as  they  do  not 
suppurate,  they  incrust  and  disappear  sooner  than  variolous  pustules. 

8.  The  marks  left  by  chicken-pox,  when  they  do  leave  marks,  present  a 
peculiar  conformation,  being  round  or  elliptical,  and  less  frequently  ir- 
regular than  those  of  small-pox,  and  in  general  smooth  and  shiuing. 
Lastly,  it  is  said  by  Luders,  that  while  small-pox  is  formed  in  the  cutis 
vera  or  corion,  the  chicken-pox  eruption  is  formed  in  the  tissue  situate 
between  the  corion  and  cuticle  (Craigie,  vol.  i,  p.  614). 

Treatment. — It  consists  simply  in  abstinence  from  animal  food, 
having  recourse  to  a  milk  diet,  and  careful  attention  to  the  bowels. 
The  patient  is  to  be  kept  cool,  by  light  coverings,  and  by  making 
him  repose  on  a  mattress  rather  than  on  a  feather  bed. 


miliary  fever. 

Latin,  French,  German,  and  Italian,  Miliaria, 

Definition. — A  disease  in  which  (here  is  an  eruption  of  innumerable 
minute  pimples^  with  white  summits^  occurring  in  successive  crops  upon 
the  skin  of  the  trunk  and  extremities^  preceded  and  accompanied  with 
fever ^anxietas^  oppression  of  respiration^  copious  sweats  of  a  rank^sour^ 
fetid  odcr^  peculiar  to  the  disease.  The  base  of  the  pimples  and  the  skin 
around  are  red  and  irritaJUe. 
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cated  by  nausea  and  vomiting  of  bilious  matter,  acid  eructations, 
flatulence,  and  diarrhoea,  frequently  complicate  the  disease.  Two 
forms  have  been  described, — namely,  a  mild  and  malignant.  The 
malignant  is  rendered  so  chiefly  by  the  occurrence  of  violent  inflam- 
mation in  some  of  the  internal  organs,  especially  of  the  stomach, 
lun^,  kidneys,  or  brain ;  and  the  danger  of  the  disease  is  chiefly  due 
to  tnese  complications.  Such  malignant  forms  have  been  known  to 
prove  fatal  in  two  or  three  days,  but  more  frequently  in  from  seven 
to  twenty-one. 

The  Treatment  of  the  disease  appears  to  consist  in  cooling  drinks, 
purgatives,  and  antiphlogistics,  as  prescribed  by  the  Italian  medical 
officers  who  commonly  attend  on  tne  sick  in  Turkey. 


MEASLES. 
Latix,  Morhilli;  Frkkch,  JRougeole;  German,  Mnaem;  Italian,  Rosolia. 

Beflnition. — TTie  eruption  in  crops  of  a  crimson  rash^  consisting  of 
dighdy  elevated  minute  dotSj  disposed  in  irregular  circular  forms^  or 
crescents  ;  preceded  by  catarrhal  symptoms  for  about  four  daySj  and  ac- 
companied with  fever.  It  affects  the  system  only  once;  and  somjetimes 
prevails  as  an  epidemic.  The  eruption  lasts  six  or  seven  days^  and  the 
whole  duration  Gf  the  disease  is  completed  in  from  nine  to  twelve  days. 

Pathology — That  a  poison  is  absorbed  in  cases  of  measles,  and  in- 
fects the  blood,  there  can  be  no  doubt,  inducing,  after  a  period  of 
incubation  of  thirteen  or  fourteen  days,  a  continued  fever,  which 
does  not  remit  on  the  appearance  of  the  eruption.  The  fever  thus 
established  at  the  end  of  three,  more  generally  of  four,  and  in  some 
few  instances  of  five  days,  is  followed  by.  a  certain  secondary  or 
specific  inflammation  of  the  skin  and  of  the  mucous  membranes  of 
the  eyes,  nose,  mouth,  fauces,  and  bronchia.  In  a  few  cases  the 
poison  has  certain  tertiary  actions,  and  produces  inflammation  of  the 
substance  of  the  lungs,  or  of  the  pleura,  which  may  greatly  prolong 
the  illness. 

The  pyrexia  may  greatly  vary  in  intensitv,  but  it  is  uniformly 
present.  The  fever  which  precedes  the  local  lesions  is  termed  the 
primary  fever ;  and  the  premonitory  phenomena  of  cou^h,  sneezing, 
and  general  mcdaise^  are  usually  more  prolonged  than  m  the  other 
eruptive  fevers.  It  does  not  always  happen,  however,  that  the  func- 
tions of  the  mucous  membrane  are  disordered,  as  well  as  the  cutane- 
ous surface.  There  are  cases  in  which  no  catarrhal  symptoms  exist, 
and  such  cases  are  described  as  "  morbiUisine  catarrho.^^  Such  cases 
occur  during  epidemics  of  the  disease,  and  are  but  few  in  number. 

Since  the  affection  of  the  skin  is  uniformly  present,  while  that  of 
the  mucous  membranes  is  sometimes  absent,  the  cutaneous  eruption 
is  necessarily  the  great  characteristic  of  the  disease ;  but  the  mor- 
billous  eruption  being  evanescent  after  death,  we  can  only  imper- 
fectly trace  its  pathology.  It  first  appears  as  a  circular  spot  or 
blotch,  similar  to  a  flea-bite,  slightly  prominent,  and  scarcely  sensi- 
ble to  the  touch.     Its  color  is  of  a  pmkish  red,  or  deep  raspberry 
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THE  FOLLOWING  DIAGRAM  REPRESENTS  THE  TYPICAL  RANGE  OF  TEMPERA- 
TURE  IN  A  CASE  OF  MEASLES.  THE  RECORDS  INDICATE  MORNING  (M.)  AND 
EVENING  (E.)  OBSERVATIONS,  COMMENCING  ON  THE  EVENING  OF  THE 
FOURTH  DAY  OF  THE  DISEASE : 


LINE  OF  NORMAL  TEMPERATURE  980  FAHR. 


During  the  period  of  incuhation,  slight  feverishness,  depression, 
and  catarrh  are  present  in  adults;  but  when  the  disease  is  expressed, 
its  commencement  may  be  marked  bv  violent  shivering,  or  merely 
by  chilliness,  characteristic  of  catarrhal  fever.  The  inflammation 
of  the  mucous  membrane,  of  the  eyes,  and  nasal  fossse,  indicated  by 
more  or  less  constant  sneezing,  generally  commences  either  with  or 
before  the  primary  fever,  and  consequently  precedes  the  eruption  by 
some  days.  This  inflammation  is  perhaps,  for  a  few  hours,  confined 
to  fixed  spots,  and  is  marked  by  itching  at  the  mucous  orifices ; 
then  it  becomes  diffiise,  and  quickly  changes  to  the  serous ;  for  a 
profuse  watery  discharge  from  the  eyes  and  nostrils  shortly  follows, 
technically  termed  "coryza."  This  aftection  usually  contmues  till 
the  decline  of  the  eruption,  and  in  some  cases  to  a  later  period. 
Children,  as  a  rule,  are  not  anxious  to  seek  their  beds ;  even  with  a 
temperature  of  104°  Fahr.  they  are  still  able  to  remain  up;  but  in 
cases  of  pneumonia,  with  the  same  temperature,  they  desire  to  lie 
down  at  once. 

The  temperature  rises  rapidly  towards  the  breaking  out  of  the 
eruption.  Its  rise  is  steady  to  the  fastiffium^  but  if  remissions  are 
marked,  they  occur  in  the  morning.  If  the  fever  is  high  before  the 
eruption  for  many  days,  it  indicates  a  severe  case,  and  is  apt  to  be 
attended  with  such  nervous  derangements  as  are  indicated  by  som- 
nolency, jactitation,  or  delirium.  The  fastigium^  or  maximum  of 
temperature,  generally  coincides  with  tne  period  of  the  eruption ; 
and  simultaneously  with  this  increase  of  the  fever  the  nervous 
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Tenty  of  the  local  lesions,  ye.  -«  uniiance  is  known  of  the  patient 
heing  overwhelmed  or  destroyed  by  the  general  depressing  action 
of  the  poison,  as  is  the  ease  in  typhuB  fever  or  scarlatina.  The  de- 
pressing powers  of  the  poison,  however,  are  considerable,  and  are 
often  sufficient  to  confine  the  patient  to  his  bed  for  a  few  days,  and 
to  leave  him  for  a  short  time  after  the  disease  has  subsided,  weak 
and  debilitated.     The  type  of  the  fever  of  measles  consequently 

SBatly  diilers  from  that  of  typhns  or  of  scarlatina,  and  the  formi- 
ble  brown  tongue,  so  grave  a  symptom  in  the  latter,  is  hardly 
known  in  the  former,  or  only  seen  in  a  few  fatal  cases. 

Morbilli  Mitiores. 

The  essential  characters  of  this  affection  are,  that  the  poison  pro- 
daces  primary  fever,  and  a  specific  inflammation  of  the  akin  and 
macons  membranes, — the  defervescence  of  the  fever  taking  place 
while  the  eruption  fades. 

The  symptoms  may  be  divided  into  three  stages :  the  first  em- 
braces the  primary  fever,  or  -the  period  before  the  eruption,  and 
may  last  from  three  to  five  days  ;  while  the  second  stage  embraces 
the  period  of  the  eruption,  and  lasts  from  six  to  seven  days.  These 
two  stages  very  commonly  comprise  the  wliote  disease,  whose  usual 
course  is  then  from  nine  to  twelve  days.  The  third  stage  includes 
»ny  inflammatory  action  which  may  be  caused  by  the  tertiary  ac- 
tion of  the  poison,  and  only  occasionally  exists. 

The  early  symptoms  of  the  primarj'  fever  are  seldom  severe,  and 
gteatly  resemble  those  of  an  ordinary  acute  catarrh.  They  are, 
Bhivenng,  alternated  with  heat,  frequent  pulse,  headache,  derange- 
ment of  the  bowels,  sometimes  accompanied  by  nausea  and  vomit- 
ing ;  and  these  aflections  ure  ho  considerable  tliat  the  patient  usually 
takes  to  bed.  At  the  end  of  a  few  hours  the  fever  becomes  con- 
tinued, and  the  specific  action  of  the  poison  commences  by  the  mu- 
cous membrane  of  the  eyes  and  nose  inflaming,  so  that  the  light  is 
painful ;  the  senses  of  smell  and  taste  are  lost,  followed  by  a  copi- 


DIAGNOSIS   IN  CASB8   OF   MBASLBS.  293 

The  eruption  is  sometimes  greatly  delayed  from  causes  not  quite 
manifest.  Excessive  purging  is  thought  to  have  this  effect,  or  any- 
thing which  greatly  debilitates  the  system,  hereditary  or  acquired 
unhealthiness  of  constitution,  or  the  peculiarly  malignant  nature  of 
the  disease.  The  occurrence  of  the  eruption  is  therefore  to  be  looked 
for  wth  anxious  care,  as  the  appearance  of  it,  even  though  late,  is 
in  itself  a  favorable  indication. 

If  the  eruption  suddenly  disappears,  or  "  goes  in,"  it  is  no  less  an 
unfavorable  omen,  and  is  apt  to  be  followed  by  dangerous  results, 
diarrhoea,  dvspnoea,  coma,  convulsions,  all  which  unmvorable  signs 
may  again  aisappear  on  the  reappearance  of  the  eruption. 

[Cawip  Measles. 

Measles  is  one  of  the  most  formidable  of  camp  diseases,  and  prevailed 
epidemically  to  a  great  extent  in  the  United  States  and  Confederate 
armies  daring  the  war  of  the  rebellion.  It  happened  chiefly  amongst  the 
regiments  just  organized  at  the  State  depots,  and  regiments  in  camps  and 
barracks  soon  after  muster  into  service,  and  young  recruits.  The  epidemics 
occurred  in  the  fall,  winter,  and  spring.  The  disease  was  much  more  com- 
mon in  the  regiments  raised  or  recruited  in  rural  districts  than  in  those 
fW>m  the  large  towns,  its  subjects  not  having  been  previously  exposed  to 
its  contagion.  The  mortality  rate  was  large.  In  the  general  field  hospi- 
tal at  Chattanooga,  it  was  22.4  in  100  cases.  In  General  Hospital,  No.  1, 
Nashville,  it  was  19.6  in  100,  or  nearly  1  in  6  (Bartholow).  Many  died 
fW>m  the  sequelae,  or  became  permanently  disabled.  Contagion  from  a 
specific  [>oison,  acting  upon  unprotected  persons,  was  unquestionably  the 
means  of  propagation  of  the  disease.  Dr.  Bartholow  states :  ^^  In  one 
regiment  which  came  under  my  observation,  every  man  contracted  measles 
who  had  not  had  it  in  early  life.  This  was  the  rule  in  all  regiments  ex- 
posed to  the  poison.  This  statement  is  supported  by  the  fact,  that  in  100 
cases  [analyzed],  91  had  not  suffered  at  any  period  of  life  from  measles, 
and  only  9  supposed  that  they  had  had  the  disease,  but  were  not  at  all 
certain"  (Contributions  relating  to  the  Causation  and  Prevention  of  Dis- 
ease^ and  to  Camp  Diseases^  United  States  Sanitary  Commission^  1867). 

The  symptoms,  intercurrent  disorders,  secondary  affections,  and  morbid 
anatomy,  of  Camp  Measles  differ  in  no  essential  particular  from  those  met 
with  in  the  disease  amongst  civilians. 

The  great  losses  to  the  service  from  the  disease,  both  by  death  and  dis- 
charge from  its  disqualif\'ing  effects,  make  it  a  matter  of  moment  to  adopt, 
when  practicable,  the  means  of  securing  armies  from  these  results.  The 
value  of  the  soldier  is  much  increased  by  his  having  gone  happily  through 
an  attack.  The  protective  measures  are:  (1.)  Flxposingto  the  contagion 
at  a  favorable  season,  and  under  the  best  hygienic  conditions  possible, 
those  who  may  be  liable  from  previous  exemption.  (2.)  Isolating  the 
cases  of  the  disease  when  they  occur,  and  preventing  exposure  of  those 
obnoxious  to  the  specific  poison.] 

IHagnoiii — The  diseases  with  which  measles  may  be  confounded 
are  scarlet  fever  and  some  forms  of  syphilitic  eruptions.  The  diag- 
nostic symptoms  between  measles  ana  scarlet  fever  are  numerous ; 
for  there  are  many  differences,  both  in  the  general  course  of  the 
fever,  the  ranges  of  tem{)erature,  and  particular  symptoms  of  these 
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tends  to  be  of  the  asthenic  type,  and  is  not  unfrequently  preceded 
by  diphtheritic  inflammation  of  the  fauces,  which  gradually  passes 
down  to  the  larynx. 

Diarrhoea  is  another  danger  to  be  encountered.  During  conva- 
lescence there  is  a  tendency  to  looseness  of  the  bowels,  but  which, 
if  moderate,  ouffht  not  to  be  counteracted,  as  it  is  commonly  rather 
advantageous ;  l)ut  if  suffered  to  continue,  the  consequences  may  be 
fatal 

Catarrhal  ophthalmia,  if  the  constitution  be  strumous,  must  also 
be  watched  for,  and,  if  possible,  prevented. 

Measles,  in  any  of  the  malignant  forms  described,  is  highly  dan- 
gerous ;  and  the  danger  is  greater  in  the  old  than  in  the  young — 
m  cold  than  in  warm  weather. 

Camas. — Measles  were  first  noticed  at  the  same  time  and  in  the 
same  country  with  scarlet  fever,  and  the  two  diseases  have  subse- 
quently followed  nearly  the  same  course.  They  now  prevail  all 
over  the  world,  are  little  influenced  by  season,  are  believed  to  be 
constantly  in  existence  somewhere,  and  occasionally  epidemic. 

Measles,  though  incidental  to  every  period  of  life,  are  most  fre- 
quently contracted  in  childhood,  when  it  is  diflSicult  to  trace  the 
effects  of  accidental  circumstances,  so  that  our  knowledge  of  the 
predisposing  causes  is  most  imperfect.  Both  sexes,  however,  ap- 
pear to  be  equally  liable  to  this  affection.  With  respect  to  the 
mfluence  of  season,  it  is  generally  supposed  that  measles  break  out 
most  readily  in  the  beginning  of  winter,  increase  till  the  vernal 
equinox,  and  then  tena  to  subside  towards  the  summer  solstice. 
Tne  deaths,  however,  from  this  disease,  registered  in  England  and 
Wales,  show  that  the  influence  of  season  is  exceedingly  trifling. 

Propagation  of  the  Diiease  by  Direct  Communication  and  Infection. — 
It  is  admitted  by  all  authors  that  a  patient  laboring  under  measles 
generates  a  poison  which  may  be  communicated  directly,  or  which 
may  contaminate  the  atmosphere  with  an  impalpable  poison.  Like 
scarlatina,  measles  is  thus  eminently  communicable;  and  in  like 
manner  no  susceptible  person  can  remain  in  the  same  room,  or  even 
in  the  same  house,  with  an  infected  person,  without  hazard  of  taking 
the  disease.  In  the  year  1824  it  was  imported  into  Malta  by  some 
children  belonging  to  the  95th  regiment,  and  spread  extensively  fM 
that  island,  so  that  many  natives  died.  This  circumstance  waa  th^ 
more  remarkable,  as  measles  had  not  been  in  the  island  for  Huoif" 
years.  The  infeding  disUuiee  of  this  poison,  it  will  be  plain  frbtn 
what  has  been  stated,  must  be  considerable  ;  indeed,  it  is  often  very 
difficult  to  isolate  the  disease  in  public  schools,  or  other  large  estab- 
lishments, where  it  sometimes  appears. 

The  fact  of  measles  being  communicable  has  often  been  proved  ; 
but  some  difference  of  opinion  exists  as  to  the  possibility  of  com- 
municating the  disease  by  inoculation.  Healthy  children  have  been 
inoculated  either  by  blood  drawn  from  the  arm  of  a  patient  suffer- 
ing from  measles,  or  with  serum  taken  from  the  vesicles  which  are 
occasionally  found  intermixed  with  the  eruption, — an  experiment 
which  apijears  to  have  been  first  made  by  Dr.  Home,  with  a  view 
of  producing  a  mild  disease ;  but  as  no  such  result  has  been  obtained, 
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Measles  will  not  bear  exposure  of  the  surface  of  the  body  to  cold  so 
well  as  either  scarlatina  or  small-pox,  on  account  of  the  jgreat  ten- 
dency to  bronchial  and  pulmonary  inflammation.  Chiloren  must 
therefore  be  watched  nignt  and  day  to  prevent  them  lying  uncov- 
ered, and  special  care  must  be  taken  to  avoid  exposure  to  cold  dur- 
ing convalescence.  In  the  morbilli  rnitiores  the  cough,  the  frequent 
vomitine,  and  the  heavy  catarrhal  symptoms  which  so  generally 
attend  the  primary  fever,  render  medical  attendance  necessary  from 
the  first  moment  of  the  attack.  The  treatment  of  these  symptoms, 
however,  and  also  of  the  eruptive  stage,  as  long  as  the  patient  con- 
tinues free  from  any  serious  inflammatory  attection  of  the  lun^, 
need  not  necessarily  be  active,  it  being  suflicient  to  alleviate  the 
cough,  allay  the  vomiting,  and  check  the  catarrh  by  some  of  the 
large  class  of  saline  laxatives,  linseed  tea,  or  mucilaginous  mixtures, 
to  which  antimonial  wine  may  be  added  if  necessary,  as  a  diaphoretic, 
and  to  subdue  high  vascular  action.  In  making  a  selection  from 
these,  the  physician  must  be  principally  guided  by  the  state  of  the 
bowels  ana  the  condition  of  the  stomach  of  the  patient.  If  the 
bowels  be  constipated,  the  milder  purging  salts,  as  the  sulphate  of 
magnesia^  are  to  be  preferred.  On  the  contrary,  if  the  patient  be 
purged,  and  the  vomiting  distressing,  a  neutral  mixture  or  efterves- 
cing  draught  will  be  found  most  beneficial.  There  are  many  per- 
sons in  whom  the  cough  and  catarrh  are  the  most  urgent  symptoms ; 
and  in  such  cases,  if  the  stomach  be  quiet,  the  liquor  arnmonice  acetatiSy 
in  half  ounce  doses,  combined  with  camphor  mixture^  from  its  more 
powerful  action  on  the  skin,  is  an  excellent  substitute.  Another 
remedy,  equally  or  perhaps  still  more'useful,  is  ipecacuanha^  of  which 
from  one  to  two  grains  may  be  given  every  four  or  six  hours.  Some 
practitioners  prefer  antimony  to  ipecacuanha,  but  antimony  appears, 
at  least  in  large  doses,  to  act  in  some  instances  perniciously  on  the 
lungs. 

The  treatment  which  has  been  specified  is,  in  most  cases,  all  that 
is  necessary  throughout  the  whole  course  of  the  disease ;  and  the 
greatlv  extended  experience  of  Willan  hardly  enabled  him  to  en- 
mrge  it.  He  was  of  opinion,  however,  that  an  emetic,  given  on  the 
second  or  third  evening,  somewhat  alleviated  the  violence  of  the 
catarrhal  symptoms,  and  contributed  to  prevent  the  diarrhoea  which 
usuall}'  succeeds  measles.  An  emetic  is  especially  useful  if  the  dis- 
ease be  threatened  with  croup  as  a  complication.  During  the  erup- 
tion, he  adds,  "  I  have  not  observed  an  v  considerable  efiect  from 
antimonials  or  other  diaphoretics."  Bathing  the  feet  every  evening 
seems  a  more  beneficial  application.  Emulsions  and  mucilages 
aflbrd  but  a  feeble  palliation  of  the  cough  and  difficulty  of  breathing. 
With  respect  to  opiates,  they  are  not  generally  advisable:  in  the 
early  stages  especially,  according  to  Willan,  opium  produces  an  in- 
crease of  neat  and  restlessness,  without  conciliating  sleep. 

The  catarrhal  symptoms  are  frequently  accompanied,  even  in  the 
very  earliest  days  ol  the  disease,  with  much  bronchial  inflamma- 
tion, and  sometimes  with  pneumonia ;  or  these  affections  may  occur 
at  any  later  period,  after  the  decline  of  the  eruption,  from  the  tenth 
to  the  twelftn  day  of  the  attack.     Although  experience  has  shown 
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When  convulsions  occur  in  children,  hot  foot  baths  sometimes 

five  relief,  as  well  as  sinapisms  to  the  limbs ;  after  which,  if  they 
o  not  subside,  blood  must  be  taken  by  leeches  from  the  temples ; 
and  it  is  in  all  cases  necessary  to  determine  the  most  probable 
source  of  the  irritation,  giving  rise  to  the  convulsions — i.  e.,  whether 
they  depend  upon  the  specific  poison  of  the  disease,  upon  dentition,  or 
upon  intestinal  irritation  or  cerebral  disorder.  Diarrhoea  should 
not  be  checked  suddenly,  but  kept  under  control.   , 


SCARLET  FEVER. 

Latin,  Febria  rubra;  French,  Scarlatine;  German,  Scharlaehfieber ; 

Italian,  Febbre  Scarlatina, 

Definition. — Afebrile  disease^the  product  of  a  specific  poison^  which  is 
reproduced  during  the  progress  of  the  affection.  On  the  second  day  of 
the  illness^  or  sometimes  later ^  a  scarlet  efflorescence  generally  appears 
on  the  fauces  and  pharynx^  and  on  the  fajce  and  neck^  which  spreads 
over  the  whole  body^  and  commonly  terminates  in  desquamation  from 
the  fifth  to  the  seventh  day.  The  fever  is  accompanied  with  an  affection 
of  the  kidneySj  often  xoith  severe  disease  of  the  throaty  or  of  some  inter- 
nal organ^  arid  is  sometimes  followed  by  dropsy.  The  disease  runs  a 
definite  course,  and  as  a  rule  occurs  only  once  during  life. 

Patbology  and  Symptoms  of  the  Disease  in  its  Varied  Forms. — After 
a  definite  period  of  latency,  the  peculiar  poison  of  scarlet  fever  in- 
duces a  disorder  of  the  blood,  which  is,  in  the  first  instance,  made 
manifest  by  a,  febrile  state  and  a  disttirbed  condition  of  the  great  ner- 
vous centres.  The  primary  fever  having  lasted  for  one,  two,  or  three 
days,  does  not  entirely  subside,  but  the  secondary  actions  of  the 
poison  are  set  up  as  a  peculiar  eruption,  preceded,  followed,  or 
accompanied  by  a  sore  throat.  The  eruption  runs  a  course  of  from 
six  to  eight  days,  but  the  duration  of  the  affection  of  the  throat  is 
more  indefinite,  and  varies  from  eight  to  twenty,  or  more  days. 
The  fever  continues  during  the  eruption,  and  as  long  as  the  sore 
throat  exists ;  but  this  being  terminated,  it  subsides,  and  the  dis- 
ease is  ended.  In  a  few  instances,  however,  tertiary  results  succeed, 
as  dropsy  or  inflammation  of  the  joints,  diseases  quite  as  formidable 
as  any  which  had  preceded  them.  As  in  ordinary  fever,  the  poison 
of  scarlet  fever  acts  on  the  brain  and  its  membranes,  often  causing 
the  usual  forms  of  inflammation  of  those  parts,  modified  in  their 
course  and  effects  bv  the  nature  of  the  specific  febrile  disease. 

That  fever  precedes  the  specific  actions  of  the  skin  in  this  disease 
is  so  general  a  rule  that  it  has  few  exceptions ;  and  the  pyrexia  has 
been  occasionally  so  severe  as  to  destroy  the  patient  before  the 
more  specific  lesions  of  the  disease  have  been  set  up.  Dr.  Andrew 
Anderson  writes  that  he  has  seen  death  take  place  in  six  hours 
from  the  commencement  of  the  disease — the  child,  in  fact,  dying 
poisoned  {On  Fever y  p.  77).     In  suddenness  of  danger  it  thus  ap- 
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affection  follows  a  slowly  progressive  course ;  (3.)  A  period  of  reso- 
lution (Hamburger).  Such  cases  sometimes  terminate  by  ursemic 
symptoms  and  convulsions.  An  unusual  case  of  this  nature  has 
been  recentlv  recorded  by  Biermer.  It  happened  with  a  boy  five 
years  and  a  naif  old,  and  ended  fatally  on  the  thirty-fifth  day.  No 
urine  was  passed  for  108  hours  between  the  twentv-first  and  the 
twenty-sixth  days  of  the  disease,  and  extremely  little  for  five  days 
more.  Yet  dunng  these  ten  days  there  were  no  ursemic  symptoms, 
nor  any  notable  dropsy.  The  ureemic  symptoms  first  set  in  after 
the  urine  began  to  be  secreted  freely,  and  it  was  but  slightly  albu- 
minous {Syden.  Society  Year-Book^  1861,  p.  218).  Occasionally  the 
squamce  of  the  cuticle  are  so  large  as  to  preserve  entire  the  whole 
epidermis  of  the  palms  of  the  hands  and  of  the  soles  of  the  feet. 
Frequently,  however,  the  material  of  desquamation  is  furfuraceous  or 
scaly.  Frank  has  seen  the  cuticular  squamse  come  away  with  the 
hair,  nails,  and  even  with  verrucce  attached.  In  a  few  instances  the 
termination  is  by  ulceration  and  sloughing  of  large  portions  of  the 
integument. 

Whatever  may  be  the  color  or  description  of  the  eruption,  it 
does  not  attack  all  parts  of  the  body  simultaneously,  but  appears 
partially,  or  in  a  succession  of  crops,  the  order  of  which  may  be 
stated  as  follows :  On  the  first  day  it  spreads  universally  over  the 
face,  neck,  and  upper  extremities ;  on  the  following  day  over  the 
trunk,  but  is  less  general  on  the  back  than  on  the  abdomen ;  and, 
lastly,  on  the  third  day,  it  has  extended  itself  over  the  lower  extrem- 
ities. The  duration  of  each  crop  is  about  three  days,  when  it 
disappears,  and  in  the  order  of  attack,  falling  from  the  head  and 
upper  extremities  on  the  fourth  day  ;  from  the  trunk  on  the  fifth 
day  ;  and  from  the  lower  extremities  from  the  sixth  to  the  eighth 
day.  The  order  of  attack,  however,  which  has  been  mentioned  is 
not  constant,  for  in  some  few  instances  the  eruption  appears  first 
on  the  trunk  and  lower  extremities,  and  only  on  the  second  day 
very  faintly  on  the  face  and  upper  extremities.  The  disease  attains 
its  height,  and  the  fever  maintains  its  course,  usually  from  the 
fifth  to  the  ninth  day,  when,  in  favorable  cases,  continuous  deferves- 
cence sets  it,  and  all  the  symptoms  begin  to  decline.  The  fever 
does  not  subside  on  the  appearance  of  the  rash,  as  is  the  case  with 
small-pox,  but  continues  with  various  degrees  of  violence  and  ranges 
of  temperature,  throughout  its  progress.  The  pulse  is  often  120  to 
130  in  a  minute,  and  sometimes  beats  with  considerable  force.  The 
skin  frequently  indicates  by  the  thermometer  a  temperature  of  105°, 
106°,  or  even  112°  Fahr. ;  and  it  is  dry,  with  a  sensation  of  burning 
heat  till  about  the  third  day,  when  the  maximum  of  temperature  is 
attained.  From  the  third  to  the  ninth  day  the  range  is  maintained 
between  103.8°  and  102.9°,  and  begins  to  subside  about  the  tenth 
or  twelth  day,  after  which  the  defervescence  is  continuous.  The 
difference  in  these  respects  between  scarlatina  and  measles  may  be 
appreciated  at  once  by  glance  at  the  account  and  the  diagram  given 
of  measles,  and  companng  it  with  the  following,  which  shows 


\ 


802 


SPKCIAL  PATHOLOGT — SCARLET  PBVBR. 


«  is 

8  o 

;^ 
<8 

l-H        -. 

1^  O 

S  s 

O  °Q 

^  « 
M  O 
OQ 

< 


ril 


P<    >    (H 

""» 

h  Hj  n 

2  05  ^ 
S5  O  O 
^  S  5Z5 

^        S 

"**  -^J  & 

o  o  « 

£  p  H 

{H  SB  M 


M  H 


n 


:            I 

sr 

^ 

H 

{ 

Si 

^^      A 

< 

t    ■     } 

>i 

» 

M              \ 

• 

00 

Ok 


I. 

Ill 


III 

a. 

2 
III 

»- 


o 


U. 

o 

Ul 


There  is  no  remarkable  increase  of  fever  heat  preceding  complete 
defervescence ;  and  after  the  exantheyna  has  reached  its  maximum, 
the  decrease  of  temperature  proceeds  by  no  means  rapidly.  The 
commencement  of  the  decrease  mav  be  marked  by  a  few  decided 
and  rapid  falls  ;  but  its  farther  fall  is  decidedly  lingering,  and  is 
even  sometimes  interrupted  by  small  increases  of  temperature,  so 
that  the  whole  process  of  defervescence  occupies,  as  a  rule,  from 
five  to  eight  days.  It  is  only  in  very  mild  or  anomalous  cases  that 
the  temperature  rarely  exceeds  101.8°  Fahr.,  and  these  cases  some- 
times show  a  rapid  defervescence,  completed  in  a  single  night.  It 
is  essentially  a  shoi-t  fever,  the  range  of  temperature,  according  to 
Dr.  Sidney  Kinger,  forming  cycles  composed  of  a  variable  nurnoer 
of  days,  generally  of  five  ;  a  fall  of  temperature  taking  place  oil  the 
fifth,  tenth,  or  fifteenth  day  of  the  disease  (Jlf^rf.-CAir.  Society  Trans.^ 
28th  January,  1862). 

The  poison  of  scarlatina  as  frequently  falls  on  the  mucous  mem- 
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braue  of  the  eyes  and  nasal  fossse,  and  excites  a  similar  eruption 
over  those  parts,  as  on  the  skin,  at  first  consisting  of  a  distinct 
punctated  or  dotted  appearance,  which  changes  in  a  few  hours  to 
one  of  diffused  redness.  The  inflammation  of  the  ocular  mem- 
brane, however,  has  this  peculiarity,  that  it  does  not  distress  the 
sight,  for  the  eye  bears  light  without  inconvenience,  and  in  no  case 
is  It  combined  with  coryza.  Neither  is  sneezing  a  consequence  of 
the  affection  of  the  nasal  membrane  ;  and  only  in  a  few  severe  cases 
is  there  any  discharge  from  the  nostril.  As  the  eruption  attacking 
these  parts  generally  appears  with  the  first  crop  of  the  exanthema 
of  the  skin,  so  does  it  generally  die  away  with  tne  cutaneous  erup- 
tion. This  inflammation  usually  terminates  by  resolution  ;  but  m 
a  few  instances  the  alse  of  the  nose  ulcerate,  and  sometimes  mortify. 

The  lingual  and  buccal  mucous  membranes  are  also  often  the 
seat  of  a  sfmilar  exanthema,  presenting  nearly  the  same  appearance 
as  in  other  parts.  The  papillee  of  the  tongue,  however,  are  singu- 
larly elongated  and  enlarged,  and  stand  up  salient  and  erect,  and 
of  a  deep  scarlet  color,  above  the  thick,  white  creamy  mucous  fur 
which -coats  the  lingual  membrane;  and  hence  the  term  "straw- 
berry tongue,"  from  the  supposed  resemblance  to  the  exterior  of  a 
strawberry.  The  tip  of  the  tongue  is  of  a  vivid  red,  through  de- 
velopment  of  the  papillae.  By  and  by  the  fur  falls  off,  and  the 
whole  dorsum  of  the  tongue  is  then  left  clean,  red,  and  raw-look- 
ing.  This  affection  lasts  fonger  than  that  of  the  eves  and  nose,  and 
usually  terminates  by  resolution,  although,  in  a  few  instances,  the 
buccal  membrane  ulcerates  and  mortifies. 

The  sore  throat,  or  inflammation  of  the  faucial  membrane,  though 
not  so  constant  an  affection  as  that  of  the  skin,  yet  when  it  does 
exist,  it  is  often  of  much  longer  duration,  add  is  a  much  more  grave 
disease.  It  may  either  precede  all  the  other  symptoms,  or  it  may 
occur  at  any  period  of  the  fever.  This  inflammation,  at  first  punc- 
tated, then  diffused,  usually  runs  into  ulceration,  and  the  charac- 
ter of  the  ulcer  is  so  completely  in  unison  with  the  state  of  the  con- 
stitution as  to  enable  us,  according  as  it  is  slight  or  severe,  to  divide 
scarlatina  into  two  great  varieties — namely,  into  "  scarlatina  mitior  " 
and  "  scarlatina  gravior"  The  first,  or  sthenic  form,  is  marked  by 
a  greatly  enlarged  or  swollen  state  of  the  tonsils,  which  are  of  a 
vivid  or  bright  red-color ;  and,  when  ulceration  takes  place,  the 
ulcers  are  seldom  deep,  or  the  sloughs  slow  to  come  away,  but  usu- 
ally they  separate  about  the  fifth  or  sixth  day ;  so  that  in  mild 
cases  the  sore  throat  is  healed  about  the  eighth  or  tenth  day,  and 
in  more  severe  ones  about  the  fifteenth  or  twentieth.  In  malignant 
cases,  or  in  scarlatina  gravior^  the  tonsils  are  much  less  tumefied  and 
enlarged,  but  much  more  loaded  with  blood,  and  of  a  deeper,  and 
sometimes  of  a  livid  color.  The  ulcers,  also,  are  deep  and  formid- 
able, and  the  sloughs  are  thrown  off  later  in  the  disease.  They 
are  likewise  slow  to  heal,  or  not  to  the  end  of  three  weeks,  and  in 
severe  cases  not  till  four  or  even  six  weeks  have  elapsed,  during 
which  period  the  fever  continues,  and  the  patient  remains  in  con- 
siderable danger. 

The  inflammation  of  the  throat  is  not  limited  to  the  tonsils,  but 
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f>re8ence  of  albumen,  without  diminished  secretion,  is  almost  a  regu- 
ar  phenomenon  in  the  course  of  the  disease,  independent  of  dropsy. 
as  snown  hy  Dr.  James  W.  Begbie,  yet  if  the  urine  becomes  highly 
albuminous  and  diminished  in  quantity,  the  dropsical  complications 
may  be  apprehended  {Ediyu  Med.  Journal^  Jan.,  1849,  and  Oct.,  1862). 

More  or  less  congestion  of  the  kidneys  occurs  in  every  case  of 
scarlet  fever,  although,  like  the  sore  throat,  it  may  often  be  so  slight 
as  not  to  give  rise  to  any  prominent  symptom  (Begbib,  AndersonV 
The  scarlatinal  dropy  is  very  generally  considered  as  most  inti- 
mately connected  with  the  kidney  disease;  and  when  the  kidney 
disease  is  well  marked,  the  characters  of  the  urine  exactly  resemble 
those  in  acute  Bright's  disease  (ParkesV  On  the  other  hand,  there 
is  also  evidence  decidedly  in  favor  of  tne  opinion  that  albuminuria 
may  be  wanting  in  scarlatinal  dropsy  (see  Parkes  On  the  Urine^  p. 
264). 

The  condition  of  the  urine  in  scarlet  fever  ought  to  be  ascertained 
daily  in  every  case,  especially  during  the  period  of  convalescence. 
"It  is  of  more  importance,  writes  Dr.  Andrew  Anderson,  "that 
you  should  examine  the  urine  than  that  you  should  feel  the  pulse 
of  a  convalescent  from  scarlet  fever."  The  urine  has  the  ordinary 
febrile  characters.  During  the  first  six  days  the  amount  is  small; 
the  urea  and  uric  acid  are  increased  in  amount,  and  sediments  of 
urates  occur.  The  chlorine  is  sometimes  greatly  lessened,  and  aug- 
ments during  convalescence.  On  the  sixth  to  the  eighth  day,  if  the 
case  goes  on  well,  the  urine  becomes  abundant,  pale,  and  the  re- 
action neutral  or  feebly  acid.  There  is  bile-piffment  present  during 
the  first  six  days;  and  in  a  large  proportion  of  cases,  though  not  in 
all,  the  urine  becomes  albuminous.  Dr.  Warburton  Begbie  believes 
it  to  be  present  at  some  period  in  almost  every  case.  It  is  usually 
associatca  \iHth  a  large  amount  of  renal,  pelvic,  and  bladder  epithe- 
lium, but  not  with  renal  cylinders  (Begbie),  unless  there  be  dropsy. 
The  albuminuria  occurring  during  desquamation  is  usually  transient ; 
but  it  may  continue  till  an  attack  of  droj^sy  occurs — disappearing 
and  reappearing,  when  dropsy  comes  on  a  fortnight  or  three  weeks 
later.  In  malignant  scarlatina,  as  in  malignant  variola,  there  may 
be  considerable  heematuria  or  passage  of  dissolved  htematin  (Parked 
On  the  Urine,  p.  263). 

Intercurrent  inflammations  of  the  synovial  membranes  have  been 
described  by  Withering,  Sennertus,  Ileberden,  and  others.  This 
disease  may  attack  the  wrist,  ankle,  or  knee-joints,  and  usually  ter- 
minates by  efiiision  of  serum ;  and  in  some  eases  the  cavities  of  the 
joints  contain  pus.  This  inflammation  seldom  occurs  till  after  the 
eruption  has  subsided,  and  is  generally  a  tertiary  phenomenon  in 
the  course  of  the  8|)ecific  disease. 

Such  are  the  morbid  phenomena  which  have  been  observed  in 
the  ordinary  course  of  scarlatina,  and  with  sufficient  constancy  to 
mark  the  disease  as  due  to  a  specific  poison ;  but  these  apjiearanceB 
are  only  to  be  found  when  the  disease  is  of  moderate  intensity  and 
the  patient  survives  some  days.  In  severe  and  rapid  cases  the  pa- 
tient may  die,  not  from  any  organic  lesion,  but  from  the  intensity 
of  the  shock,  in  the  first  instance,  on  the  nervous  system;  for  Br»- 

TOL.    I.  20 


VARIETIES   OF   SCARLET   FEVER.  807 

through  the  whole  course  of  the  disease.  The  fever,  however,  varies 
greatly  in  intensity,  as  already  indicated,  from  a  mere  febricula  to 
the  severest  forms  of  a  typhoid  type  in  protracted  cases. 

•  

1.  Simple  Scarlet  Fever. 

This  form  is  known  bv  the  name  of  S.  mitts  and  S.  sine  angina. 
It  is  the  simplest  form  of  scarlet  fever,  and  is  limited  to  cases  with 
the  fever  and  eruption,  without  any  affection  of  the  throat,  or  to 
cases  with  "  a  scarlet  rash,  with  redness  of  the  throat,  but  without 
ulceration-" 

The  symptoms  of  this  variety  are  extremely  mild,  so  that  the 
patient  is  frequently  not  confined  to  bed.  The  primary  fever,  except 
that  the  pulse  is  rapid,  is  little  more  than  a  mere  febricula,  and  is 
not  aggravated  on  the  appearance  of  the  eruption.  The  eruption 
appears  at  the  end  of  twenty-four  or  forty-eiffht  hours,  and  the  crops 
follow  each  other  according  to  the  usual  order  of  succession,  appear- 
ing first  on  the  face  and  neck  and  upper  extremities;  on  the  allow- 
ing day  on  the  trunk  ;  and  on  the  third  day  on  the  lower  extremi- 
ties, when  the  disease  has  reached  its  acm^.  On  the  fourth  day  the 
rash  begins  to  decline,  and  fades  from  the  face,  neck,  and  upper 
extremities ;  on  the  fifth  day  it  disappears  from  the  trunk  ;  and  on 
the  sixth  or  seventh  day  it  is  evanescent  over  the  whole  body.  The 
color  of  the  rash  is  always  more  florid  during  the  night  than  in  the 
day ;  and  on  its  declining,  desquamation  takes  place.  With  the  dis- 
appearance of  the  rash  the  fever  of  this  variety  ceases,  and  the  dis- 
ease terminates ;  but  it  often  leaves  the  patient  in  a  state  of  consid- 
erable debility  for  several  days,  and  may  be  followed  by  albumi- 
nuria. 

2.  Anginose  Scarlet  Fever. 

In  this  form  of  the  disease  the  specific  action  of  the  poison  is 
mainly  limited  to  one  region — that  of  the  throat — the  eruption  on 
the  skin  l)eing  altogether  wanting,  or  appearing  at  a  later  period 
than  usual,  generaln^  by  one  day ;  and,  as  a  general  rule,  is  less 
copious  and  less  diffuse  than  in  the  other  forms.  It  is  "  a  more 
severe  form  of  the  disease,  with  redness  and  ulceration  of  the  throat, 
and  a  tendency  to  the  formation  of  abscesses  in  the  neck." 

There  is  seldom  a  season  in  which  scarlatina  has  been  in  any 
degree  epidemic,  that  cases  have  not  occurred  in  which  patients 
(not  having  previously  had  scarlet  fever)  are  seized  with  severe  fever 
and  sore  throat,  unaccompanied  by  any  eruption,  and  who,  on  subse- 
quent exposure  to  the  contagion  of  scarlatma,  have  been  found  in- 
susceptible of  the  action  of  the  poison.  Hence  it  is  inferred  that 
the  disease  they  have  passed  through  must  have  been  a  variety  of 
scarlet  fever,  or  scarlatina  sine  eruptione^  making  itself  manifest  by 
a  peculiar  sore  throat,  associated  with  the  febrile  phenomena. 

Tliis  disease,  therefore,  essentially  consists  in  fever  and  sore  throat. 
It  has  been  stated  that  the  state  of  the  throat  is  constantly  in  uni- 
son with  the  state  of  the  constitution,  and  consequently  tnis  form 
of  disease,  according  to  its  severity,  assumes  all  the  symptoms  which 
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tertiary  aftections  more  frequent,  and,  consequently ,  the  disease  is 
more  grave  and  the  danger  more  formidable. 

The  more  remarkable  symptom  which  distinguishes  this  form  of 
the  disease  is  the  state  of  the  tonsils.  In  the  milder  form  previously 
noticed,  it  has  been  stated  that  the  tonsils  are  either  slightly  af- 
fected or  greatly  enlarged,  of  a  bright  red,  and  the  ulcers  compara- 
tivelv  superficial ;  but  in  this  severer  form  the  tonsil,  though  less 
swollen,  IS  more  gorged  with  blood,  more  livid  in  color,  while  the 
ulcers  are  foul,  deep,  and  burrowang  ;  the  secretions  of  the  mouth  are 
more  copious,  and  generally  impregnated  with  the  oftensive  sordes 
of  the  sloughs ;  while  deglutition,  if  less  difficult,  is  perhap  infinitelv 
more  painml,  and  the  mouth  often  so  tender  that  the  sligntest  touch 
excoriates  it.  The  ulcers  likewise  are  slow  to  granulate,  and  only 
heal  after  a  tedious  treatment ;  and  in  the  worst  cases  they  spread 
in  every  direction,  the  parts  tending  to  vesicate  and  even  to  mortify 
previous  to  the  death  of  the  patient. 

The  eruption  offers  some  peculiarities,  being  often  later  by  some 
hours  in  coming  out,  its  color  darker  and  more  livid,  its  duration 
more  uncertain,  and  its  distribution  more  irregular  and  capricious 
than  in  the  milder  form.  The  primary  fever,  likewise,  is  usually 
longer,  the  delirium  earlier,  and  the  depression  more  complete  than 
in  the  milder  forms ;  and  towards  the  close  of  the  disease  tne  tongue 
becomes  brown,  and  the  symptoms  closely  resemble  those  of  thefost 
stage  of  typhus  fever. 

Such  are  the  more  marked  characters  of  the  severer  form  of  scar- 
latina ;  but  it  often  happens  that  the  progress  of  this  disease  (unless 
the  range  of  temperature  is  regularly  and  continuously  recorded)  is 
silent,  slow,  insidious,  scarcely  marked  by  any  prominent  symptom 
till  the  degree  in  which  the  constitution  is  subdued  by  this  formid- 
able poison  is  shown  by  the  inflamed  nasal  membrane  discharging 
its  fetid  ichor,  causing  mortification  of  the  alae  of  the  nose,  or  morti- 
iication  of  the  lip  or  clieek  ;  or  it  seizes  on  some  remote  part,  as  the 
toe,  the  leg,  or  tlie  whole  of  a  lower  extremity,  and  winch,  for  the 
most  part,  terminates  the  life  of  the  patient.  It  may  pass  into  the 
next  form  of  the  malady,  namely, — 

3.  Malignant  Scarlet  Fever. 

This  form  is  that  which  is  known  as  the  "  malignant  sore  throat," 
or  "  putrid  sore  throat "  of  some  authors ;  and  is  the  name  now 
generally  a{)plied  to  certain  cases  of  extreme  severity,  into  which 
Kome  of  the  forms  alreadv  described  may  pass,  as  if  by  insensible 
gradations.  In  this  variety  "  the  throat  tends  to  slough ;  the 
Si-arlet  rash  is  scarcely,  if  at  all,  visible,  petechiee  are  often  seen  on 
the  surface,  and  the  fever  is  of  a  low  form."  In  others,  the  violence 
of  the  attack  is  so  sudden  that  the  patient  is  at  once  struck  down 
by  the  force  or  virulence  of  the  i)oi8on,  the  typo  of  the  attack  being 
at  once  septic,  adynamic,  typhoid,  and  malignant.  The  extreme 
severity  of  the  constitutional  symptoms  is  marked  by  the  smalhicss, 
feebleness,  and  irregularity  of  the  j)ul8e ;  the  oppressed,  short,  and 
quick  respiration  ;  the  ap[>earance  of  early  raving,  stui>or,  and  some- 
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completely  destroyed,  the  tympanic  cavity  becomes  inflamed,  ulcer- 
ation of  tne  membrane  takes  place,  and  perforation  follows. 

This  morbid  state  is  most  difliicult  to  remedy:  a  chronic  dis- 
charge from  the  ear  is  established,  which  is  of  the  most  offensive 
kind,  and  which  may  continue  till  the  whole  of  the  internal  ear 
is  involved  in  the  destructive  and  inflammatory  processes ;  till  the 
delicate  and  soft  tissues  in  the  cochlea  and  semicircular  canals  are 
destroyed,  and  the  petrous  portion  of  the  bone  itself  dies ;  till  the 
mastoid  process,  with  its  capacious  osseous  areolae,  becomes  the  seat 
of  an  obstinate  carious  process ;  or  even  till  the  brain  itself,  or  the 
membranes,  are  involved  in  the  unhealthy  inflammatory  process. 
Such  a  combination  of  effects  occasions  great  and  protracted  suf- 
ferings, and  sometimes  in  the  end  a  fatal  result  (Bruce,  Anderson). 
A. similar  inflammation  may  destroy  the  tissues  in  the  back  part 
of  the  pharynx,  extending  towards  the  base  of  the  cranium  and 
upper  cervical  vertebne. 

A  frequent  form  in  which  the  tertiary  actions  of  the  poison  of 
scarlatina  are  manifested  consists  in  inflammation  of  the  ioints,  and 
dropsy  ;  and  it  is  singular  that  these  diseases  are  more  often  set  up 
after  mild  than  after  the  more  severe  forms  of  this  fever.  In  such 
cases,  about  the  time  of  the  disappearance  of  the  rash,  the  joints  of 
the  wrists  or  fingers,  of  the  knees  or  other  articulations,  become 
swollen  and  inflamed,  and  present  all  the  phenomena  of.  an  attack 
of  acute  rheumatism.  This  afl:ection  keeps  up  the  fever,  and  pro- 
longs the  whole  duration  of  the  disease  for  many  days  beyond  the 
usual  period. 

Again,  in  a  given  number  of  cases,  not  exceeding  three  per  cent, 
in  general,  but  in  different  seasons,  or  under  different  treatment, 
sometimes  amounting  to  twenty  per  cent.,  the  tertiary  action  of 
the  poison  produces  dropsy.  This  affection  usually  occurs  about 
the  twenty-second  or  twenty-third  day,  or  about  the  time  when  the 
patient  is  convalescent,  and  more  often  after  a  mild  than  after  a 
severe  disease.  Dropsy  more  commonly  begins  with  pallor  of  the 
countenance,  and  with  oedema  of  the  face ;  then  the  hands  and  feet 
swell,  and,  in  a  few  cases,  the  areolar  tissue  of  the  trunk  and  lower 
extremities  becomes  enormously  distended.  When  the  areolar  tis- 
sue is  thus  slightly  or  more  generally  distended  with  fluid,  effusion 
may  take  place  into  the  cavities  of  the  head,  chest,  or  abdomen. 
When  the  brain  is  threatened,  the  effusion  is  commonly  preceded 
bv  the  usual  hydrocephalic  headache,  by  convulsions,  and  some- 
times by  blindness.  Effusion  into  the  cavity  of  the  chest  or  of  the 
abdomen  causes  the  usual  symptoms  of  hydrothorax  and  of  ascites, 
which  have  been  described.  In  the  former  instance,  however,  the 
watery  fluid  is  sometimes  poured  out  so  rapidly  as  to  destroy  the 
patient  in  a  few  minutes  or  in  a  few  hours. 

The  first  appearance  of  the  oedema  or  effusion  is  usually  preceded 
or  accompanied  by  an  accelerated  pulse,  by  the  urine  being  scanty, 
commonly  turbid,  and  passed  with  pain :  the  quantity,  however,  is 
shortly  increased  ;  and  if  examined  when  passed  copiously,  it  is 
found  to  be  of  low  specific  gravity,  or  from  1.011  to  1.017,  and  to 
contain  albumen,  sometimes  1)1  ood,  renal  epithelium,  and  cylinders. 
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tions  to  the  statement  that  an  attack  of  scarlatina  gives  an  im- 
munity from  a  second  attack.  Dr.  Binns  has  seen  instances  of  scarlet 
fever  occurring  twice  in  the  same  person,  while  Sir  Gilbert  Blane  met 
with  an  instance  of  its  occurring  thrice  in  a  young  lady,  without  the 
least  suspicion  of  ambiguity'  or  possibility  of  mistake  in  diagnosis. 
Dr.  B.  W.  Richardson  shows  that  it  may  recur  once  or  even  twice 
in  the  same  person.  But  these  events  are  rare ;  and  death  from  a 
second  attack  is  unkn(^wn  as  a  fact. 

Scarlet  fever  has  often  coexisted  with  the  vaccine  disease,  and  with 
erysipelas,  and  this  poison  is  *  consequently  capable  of  coexisting  in 
the  sj^stem,  not  onlv  with  those  tliat  have  been  mentioned,  hut 
probably  with  all  other  morbid  poisons. 

The  poison  of  scarlatina  is  absorbed  by  the  mucous  membranes ; 
and  absorption  is  also  evident  from  the  fact  of  inoculation  having 
been  effected  through  the  skin.  Children  have  been  born  laboring 
under  this  disease. 

The  period  of  latency  varies  from  a  few  hours  to  ten  days.  In  one 
case  inoculated  by  Rostan  the  disease  appeared  on  the  seventh  day  ; 
and  the  specific  poison  is  probably  capable  of  communication  from 
the  patient  to  others  as  soon  as  tne  primary  fever  has  formed,  and 
perhap|8  continues  to  be  so  till  the  sore  throat  has  perfectly  healed, 
supposing  that  affection  to  continue  after  the  eruption  has  died  away. 

ifrognotia. — The  mortality  from  scarlet  fever  varies  greatly  accord- 
ing to  the  season,  and  also,  perhaps,  according  to  the  fatality  of  the 
epidemic.  In  some  years  the  proportion  of  deaths  is  not  greater 
tnan  three  per  cent. ;  but  Sir  Gilbert  Blane  says  his  practice  gave  one 
in  four.  lie  was  consulted  probably  only  in  the  worst  cases,  for  in 
the  same  year  it  appears,  from  the  reports  of  other  practitioners,  the 
deaths  varied  from  one  in  six  to  about  one  in  thirty. 

There  is  perhaps  no  disease  in  which  the  progress  is  so  capricious : 
for  it  is  found  to  vary  with  the  several  forms,  types,  complications, 
epidemic  constitution,  and  with  the  treatment  in  a  most  remarkable 
degree.  The  mortality  is  greatest  in  the  period  of  infancy  and  child- 
hood— from  one  to  five  years.  In  relation  to  mortality,  it  seems 
sei'ond  in  this  country  as  to  severity,  typhus  fever  standing  first 
(Richardson).  It  is  twice  as  fatal  in  towns  as  in  the  country. 
"There  is  one  condition  in  which  the  disease  is  almost  invariably 
fatal ;  that  is  tlie  puerperal  state.  Xo  precaution  ought,  then,  to  be 
neglected,  no  precaution  ought  to  be  thought  excessive,  which  tends 
to  prevent  a  woman  from  receiving  the  poison  of  scarlatina  while  preg- 
nant or  rec^ently  delivered"  (Dr.  Andrew  Anderson).  Fever  during 
the  pregnancy  most  certainly  ends  in  abortion  and  death.  If  the 
woman  l>e  recently  delivered,  the  disease  will  be  of  the  most  malig- 
nant type,  and  almost  always  fatal. 

Treatment. — Scarlet  fever  being  evidently  accompanied  by  many 
highly  inflammatory  symptoms,  the  practice  of  bleeding  was  adopted 
on  the  first  breaking  out  of  the  disease,  in  all  countries,  and,  accord- 
ing to  Willan,  with  the  inosi  dimstrous  results.  Tliis  mode  of  treat- 
ment was  adopted  by  Morton ;  and  he  sjieaks  of  witnessing  300  deaths 
from  scarlatina  in  a  week.  It  prevailed  down  to  the  time  of  IIux- 
ham,  who  abandoned  it,  and  introduced  a  treatment  by  bark.     In 
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As  Boon  08  this  object  is  effected,  and  it  is  ascertained  that  the 
tonsils  are  still  greatly  enlarged  and  swollen,  the  practice  (suppos- 
ing the  patient  to  be  an  adult)  is  to  relieve  them  by  the  application 
of  six  to  twelve  leeches  to  the  throat ;  and  the  bleeding  may  be 
further  encouraged  by  the  application  of  a  poultice.  The  trifling 
loss  of  blood  thus  sustained  does  not  impair  the  general  strength 
of  the  patient,  if  it  is  done  sufficiently  early,  while  it  greatly  re- 
duces the  swelling  of  the  tonsils,  and  may  prevent  them  becoming 
permanently  enlarged.  Another  advantage  is  gained  by  the  ap- 
plication of  leeches  to  the  throat — namely,  that  they  relieve  the 
affection  of  the  head ;  for  we  constantly  observe  that,  in  diseases 
depending  on  morbid  poisons,  the  head  symptoms  are  relieved  by 
relieving  the  part  specifically  acted  upon. 

The  tonsils  having  been  thus  relieved,  the  fever  ought  to  be  per- 
mitted to  run  its  course  uninfluenced  by  medicine,  the  patient 
being  only  refreshed  by  the  occasional  administration  of  the  saline 
draught,  so  grateful  to  his  parched  mouth  and  feverish  state.  If 
stimulation  be  adopted  in  these  cases,  we  are  apt  to  bring  back  the 
tumefaction  of  the  tonsils  ;  while,  on  the  contrary,  if  we  take  more 
blood,  we  hazard  producing  the  more  serious  accidents  incident  to 
scarlatina.  The  medicines,  therefore,  that  have  been  mentioned 
should  be  persevered  in  till  the  disappearance  of  the  eruption,  and 
till  the  healthy  ^granulations  of  the  throat,  and  the  decline  of  the 
fever,  give  certain  evidence  of  a  state  of  convalescence.  At  this 
point  some  mild  tonic  medicine  is  desirable,  and  prepares  the  pa- 
tient once  more  for  the  fullest  enjoyment  of  health.  This  is  the 
most  successful  mode  of  treating  cases  of  scarlatina  in  its  milder 
forms.  With  children,  however,  it  is  better  to  trust  to  the  sooth- 
ing effects  of  warm  poultices  round  the  throat,  than  weaken  the 
child  by  loss  of  blood. 

The  severe  forms  are  characterized  by  the  less  swollen  state  of 
the  tonsils,  and  by  their  being  more  livid  and  gorged  with  blood ; 
by  the  ulcers  being  deeper  and  more  spreading ;  and  by  the  slough 
being  fouler  than  in  the  milder  varieties.  As  there  is  a  greater 
tendency  of  parts  to  run  into  mortification,  the  necessity  of  adopt- 
ing a  more  stimulating  plan  of  treatment,  and  one  more  calculated 
to  support  the  powers  of  the  constitution,  is  manifest,  and  experi- 
ence has  shown  this  view  of  the  case  to  be  correct.  The  administra- 
tion of  wine,  and  of  the  ^^extradum  carnis  Liebigii^^^  should  therefore 
be  the  basis  of  the  treatment  of  such  cases.  The  quantity  of  wine 
for  an  adult  may  be  from  four  to  six  ounces  in  twenty-four  hours, 
and  for  a  child  about  half  that  quantity.  The  wine  may  be  either 
port  or  sherry,  and  should  be  drunk  in  small  quantities,  mixed  with 
two-thirds  water;  or  it  may  be  given  with  sago,  arrow-root,  jellies, 
or  other  slops.  The  earlier  the  wine  is  given  in  the  disease  the 
better,  and  when  delirium  does  or  does  not  exist ;  regardless,  also, 
as  to  whether  the  tongue  is  moist  and  white,  or  brown  and  dry ; 
and  it  should  l>e  continued  till  the  patient  is  decidedly  convales- 
cent. Liebig's  extract  of  flesh  should  be  given  like  beef-tea,  as  a 
drink.  While  pursuing  this  plan,  it  is  necessary  that  the  patient's 
bowels  should  be  attended  to.    The  treatment  by  wine  is  often  ex- 
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fed ;  and  preparations  of  iron  mav  be  given  with  advantage.  The 
muriated  tincture  seems  to  have  the  best  reputation ;  and  tne  iodide 
of  potassium  in  small  doses  is  also  useful.  With  this  latter  remedy 
the  syrup  of  the  iodide  of  iron  may  be  combined,  if  it  is  desirable  to 
continue  the  chalybeate^  or  syrup  of  the  phosphate  of  iron  in  drachm 
doses. 

Blii^ters,  as  a  means  of  relieving  the  throat,  are  unnecessary,  and 
are  better  omitted. 

Gargles  are  unnecessary  for  children,  for  they  cannot  gargle  ;  but 
they  are  of  the  greatest  service,  especiallv  the  deodorizing  eargles 
or  washes,  when  the  patient  can  be  taught  to  use  them.  A  weak 
solution  of  chloride  of  lime,  or  of  chlorine  water,  or  of  Condy's  fluid, 
or  of  the  permanganate  of  potash,  is  well  adapted  to  such  a  purpose. 
But  the  following  is  recommended  as  the  most  effectual  gargle : 

Solution  of  peroxide  of  hydrogen  (containing  ten  volumes  of  oxygen), 
six  ounces ;  tincture  of  myrrh,  an  ounce ;  rose  water,  five  ounces  (Rich- 
ardson). 


This  gargle  may  be  used  at  pleasure:  it  is  refreshing  to  the 
patient,  and  removes  the  offensive  secretions  readily.  In  the  case 
of  young  children,  who  are  unable  to  use  a  gargle,  the  throat  may 
be  washed  out,  by  holding  the  little  patient  with  the  face  down- 
wards, and  by  pumping  the  solution  over  the  surface  of  the  fauces 
through  a  bit  of  gum  catheter  from  a  double-acting  India  rubber 
bag  (Richardson,  Clinical  Essays j  p.  110).  As  an  invariable  routine 
practice.  Dr.  W.  T.  Gairdner  strongly  recommends  that  "  the  patient 
inhale  the  steam  of  hot  water  from  the  begivning  to  the  end  of  the  fever  ; 
as  long^  at  leasts  as  the  throat  is  sore.^'  In  slight  affections  it  is  suffi- 
cient to  employ  infusion  of  linseed  in  water,  acidulated  with  nitro- 
muriatic  acid,  weak  solutions  of  alum,  nitre,  or  common  salt.  When 
membranous  diphtheritic  patches  are  observed  on  the  fauces,  and 
the  color  of  the  mucous  membrane  is  of  a  dark  red,  capsicum  infu- 
sion, or  powdered  red  pepper,  is  an  excellent  application  (Wood); 
and  in  cnildren  who  cannot  gargle,  it  may  be  applied  with  a  hair 
pencil.     Solution  of  zinc,  and  nitrate  of  silver,  are  also  of  service. 

These  details  are  given  because  the  physician  must  decide,  upon 
the  merits  of  the  individual  case,  the  nature  of  the  treatment  he 
will  adopt.  But  it  must  be  remembered  that  cases  of  scarlet  fever, 
if  left  to  themselves,  with  rest  and  careful  nursing,  will  generally 
get  well.  The  mere  intensity  of  the  fever  is  no  ground  for  active 
interference  bj'  way  of  treatment,  if  the  pulse  is  full  and  of  good 
strength.  Much  is  to  be  trusted  to  the  shortness  of  the  fever,  re- 
membering that  there  is  no  disease  in  which  the  patient  is  more 
apt  to  be  delirious,  with  less  danger,  than  in  scarlatina  (W.  T. 
Gairdner,  Clinical  Medinne^  1.  c). 

Dietetic  and  Preventive  Treatment. — The  diet  of  the  patient  should 
be  slops,  light  nutritious  broths,  and  jellies.  Fumigation  will  not, 
it  should  be  remembered,  destroy  the  miasmata  in  the  sick-room  ; 
and,  consequently,  the  doctrines  of  cleanliness,  of  ventilation,  and 
of  separation,  are  as  imperative  in  this  disease  as  in  small-pox.    We 


PATHOLOGY  AND   SYMPTOMS   OF  RUBEOLA.  819 

The  Arabians  first  described  them,  and  considered  them  as  varieties 
of  one  and  the  same  disorder.  Many  essential  differences,  however, 
were  soon  observed  to  distinguish  small-pox ;  but  the  points  of  re- 
semblance between  measles  and  scarlet  lever  were  so  many  that  it 
was  not  until  fSsttal  accidents  had  occurred,  from  great  error  in  con- 
founding them,  that  their  differential  characters  were  remarked, 
and  their  separate  identity  established.  Now  it  is  a  generally  re- 
ceived doctrine  that  measles  and  scarlatina,  in  their  essence  and  in 
their  symptoms,  present  two  well-defined  states  of  disease.  This  is, 
indeed,  one  of  the  most  indisputable  facts  in  Pathology.  By  Schon- 
lein,  measles  has  been  classified  as  a  peculiar  exanthematic  form  of 
catarrh ;  and  scarlatina  is  placed  amongst  the  groupof  erysipelatous 
diseases ;  while,  according  to  the  experience  of  I)r.  Kiittn^,  of  Dres- 
den, there  are  "  androgynous "  cases  calculated  to  embarrass  the 
most  experienced  "  diagnostiker."  Measles  and  scarlet  fever  were 
especially  confounded  under  the  common  name  of  morbiUi;  and  even 
as  late  as  the  middle  of  the  eighteenth  centurj",  writers  of  the  high- 
est repute  supported  the  identity  of  measles  and  scarlet  fever  (me 
morbiUi  confluentes  of  Sir  William  Watson). 

All  authors  before  Sauvages  (1768)  had  used  the  term  morbiUi 
(the  term  now  in  use)  to  designate  measles ;  but  he  adopted  a  new 
name,  and  called  measles  by  the  designation  of  "  rubeola  " — an  in- 
novation which  has  caused  much  confusion,  having  been  adopted  bv 
some  (such  as  by  Willan  and  Bateman)  and  rejected  bv  others.  Hil- 
debrand,  following  the  old  nomenclature,  calls  measles  morbiUi  and 
scarlet  fever  scarlatina;  and  terms  the  disease  now  about  to  be  con- 
sidered rubeola^  2^  has  been  done  by  Dr.  Copland.  The  German 
authors  call  it  rotheln^  and  by  this  name  it  was  first  described  by  a 
most  distinguished  and  learned  Scotch  physician.  Dr.  Robert  Pater- 
son,  of  Leith,  in  1840.  He  is  the  only  physician  in  this  countrv 
who  has  given  an  original  description  of  the  disease  in  the  English 
language,  his  description  of  the  disease  being  drawn  from  many 
cases  of  it  which  occurred  in  his  practice. 

A  difference  of  opinion  prevailed  amongst  authors  as  to  whether 
or  not  this  disease  is  of  a  distinct  and  specific  form.  Those  who 
have  most  recently  described  it  (Ilildebrand,  Paterson,  and  Copland) 
consider  it  to  be  a  disease  possessing  characters  common  to  both 
measles  and  scarlet  fever,  as  well  as  characters  peculiarly  its  own. 
In  truth,  it  seems  to  be  a  hybrid  disease,  developed  from  combined 
poisons  of  the  two  fevers,  measles  and  scarlet  fever.  Dr.  Kiittner, 
of  Dresden,  states  that  he  has  seen  occasionally  in  the  same  indi- 
vidual portions  of  the  skin  presenting  the  scarlatina  eruption,  while 
in  other  parts  the  eruption  of  measles  was  to  be  seen.  He  thus 
recognized  not  only  examples  of  transition,  but  he  recognized  cases 
which  may  be  termed  hyoridous  {Dtihlin  Hosp.  Gazette^  15th  Dec, 
1858 ;  and  Ranking's  Abstract^  vol.  xxix,  p.  20). 

Symptomt. — The  febrile  stage  of  the  disease  varies,  like  all  the 
diseases  already  noticed,  not  only  in  the  severity  of  the  symptoms, 
but  also  in  the  length  of  the  attack  when  compared  with  scarlet 
fever.  It  usually  commences  with  rigors,  not  severe,  but  continuous. 
More  or  less  cough  soon  makes  its  appearance — of  the  same  clang- 
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doubly  severe  by  the  state  of  the  throat.  The  pulse  is  very  fre- 
quent ;  the  skin  hot  and  dry ;  ajid  there  is  great  restlessness,  ex- 
pressed by  children  tossing  the  head  frequently  from  side  to  side, 
accompanied  with  freq^uent  starting ;  and  they  are  sometimes  seized 
with  convulsions.  It  is  in  this  stage,  in  the  worst  forms  of  the  dis- 
ease, that  death  generallv  occurs,  and  that  by  coma.  It  may,  how- 
ever, take  place  either  by  suffocation  from  the  large  quantity  of 
vitiated  mucus,  or  by  convulsions  and  subsequent  coma.  Vomiting 
is  an  occasional  symptom  during  this  stage,  and,  like  convulsions,  is 
sometimes  seen  in  mild  cases  of  the  disease  in  children. 

The  eruption  in  mild  cases,  in  general,  continues  distinct  for  from 
four  to  five  days,  during  which  time  the  other  symptoms  are  going 
on  favorably,  becoming  gradually  milder  as  the  period  of  the  decline 
of  the  eruption  draws  near.  In  severe  cases,  however,  the  rash  keeps 
its  bright  color  and  distinct  form  for  a  much  longer  period — e.g.^ 
six,  eight,  or  ten  days. 

The  termination  of  the  eruptive  stage  is,  in  some  instances, 
marked  by  what  is  termed  a  distinct  crisis, — such  as  the  occurrence 
of  copious  sweating,  deposits  from  the  urine,  diarrhoea,  and  epistaxis. 
Most  commonly,  however,  there  is  no  such  crisis,  but  the  eruption 
graduallv  fades,  and  the  disease  subsides. 

As  this  happens,  the  desquamation  by  furfuraceous  scales  gradu- 
ally ensues.  This  event  is  indicated  by  the  appearance  of  scales 
towards  the  centre  of  the  patches  of  eruption,  to  the  margins  of 
which  they  gradually  expend,  and  soon  spread  over  the  whole  body. 
The  scales  are  small,  and  not  unlike  those  of  measles.  On  the  hands 
and  feet  the  scales  are  larger,  but  never  reach  the  size  of  those  of 
scarlet  fever  (Kobert  Paterson). 

Lesions  Seen  in  Fatal  Cases. — The  accounts  of  these  are  few  in 
numl>er.  They  vary  according  to  the  period  of  the  disease  at 
which  death  occurs.  Death  most  frequently  happens  during  the 
eruptive  stage,  from  coma,  or  from  the  aifection  of  the  throat  and 
lungs.  Xo  morbid  appearances  of  a  uniform  nature  can  be  observed 
connected  with  the  mode  of  death  l)y  coma ;  but  when  death  hap- 
pens from  pulmonary  oppression,  the  lungs  arc  found  much  con- 
gested, the  mucous  membrane  of  the  bronchia  injected,  with  a 
copiour*  mucous  secretion.  The  throat  presents  very  similar  aj»- 
pearances  to  those  which  are  seen  in  scarlatina, — great  tumefac- 
tion, and  dark  coloration  of  the  membrane  lining  the  throat,  dark 
aphthous  sjiots,  and  large  quantities  of  vitiated  viscid  mucus. 

Diagnosis. — The  accompanying  febrile  symptoms  at  once  distin- 
guish the  disease  from  roseola,  as  also  do  the  peculiar  characters  of 
the  eruption.  The  only  other  affections  with  which  it  may  be  eon- 
founde<l  are  measles  and  scarlet  fever.  The  following  table  points 
out  the  diagnostic  marks  more  clearly  by  contrast  than  can  other- 
wise Ix*  done,  and  shows  that  rubeola,  rotheln,  or  the  mixed  disease, 
has  every  right  to  be  considered  as  a  distinct  aifection : 


TOL     I.  21 


DEFINITION   OF  DBNOUB.  828 

Symptoms  aeeompanying  the  Eruption, 

The  symptoms  which  accompany  the  eruption  in  each  of  the  three  diseases  are 
quite  the  same  as  those  of  the  premonitory  fever.  It  is  proper  here,  however,  to 
remark,  that  it  is  only  in  the  an^inose  and  malignant  varieties  of  scarlatina  that 
we  have  sore  throat,  there  heing  little  or  none  in  the  simple  scarlatina,  while  in  the 
mildest  kind  of  rotheln  this  is  always  a  prominent  and  troublesome  symptom. 

Scarlet  Fsysb.  Rubeola  or  Rothelk.  Meables. 

Dettquamaiion. 
The  cuticle  in  this  dis-        xhe  desquamation  of  ro-         The    desquamation      of 
ease  18  thrown  off  in  patches    theln    consists   of   minute     measles  consists  of  minute 
of   considerable   size,  the    portions    of    cuticle,    like     portions    of    cuticle,    like 
largest    being    from    the    scales  of  fine  bran.  scales  of  fine  bran, 

hands  and  feet.  xhe    desquamation    al- 

ways begins  towards  the 
centre  of  the  eruptive 
patch,  and  gradually  ex- 
tends to  the  circumference. 

Sequela, 

Anasarca  is  the  most  "I  have  noticed  one  Affections  of  the  lungs 
common  sequela  of  scarlet  case  of  dropsy  after  a  mild,  and  pleura;  tedious  dis- 
fever.  It  is  extremely  though  well-marked  attack  tressing  cough ;  chronic 
common,  and  most  fre-  of  this  disease;  swelling  bronchrtis;  pneumonia  tu- 
quently  occurs  after  the  and  suppuration  of  the  bercles;  gangrenous inflam- 
mildest  cases;  swelling  and  cervical  glands  also  fre-  mation  of  cheeks,  gums, 
suppuration  of  the  cervical  quently  takes  place."  (Dr.  lips,  genital  organs,  &c.; 
glands  is  also  common.  Paterson).  dropsy  occasionally  occurs, 

but  very  rarely ;  diarrhosa 
is  very  common  after  some 
epidemics. 

Prognosis — ^It  requires  to  be  as  guarded  as  in  scarlatina;  for, 
like  scarlatina,  rubeola  is  often  an  extremely  and  rapidly  fatal  dis- 
order. The  greater  or  less  acuteness  of  the  premonitory  fever  gen- 
erally aftbrds  us  a  means  of  judging  as  to  the  probable  severity  of 
the  eruptive  disease ;  and  in  general  it  is  a  mild  disease.  To  have 
a  copious  secretion  of  mucus  in  the  back  of  the  throat  is  always  a 
bad  symptom,  or  regurgitation  of  fluids  by  the  nose.  The  chest 
ou^ht  to  be  examined  from  day  to  day,  as  sudden  inflammatory 
action  is  apt  to  l)e  established,  and  often  it  rapidly  proves  fatal. 
The  condition  of  the  urine  requires  also  to  be  daily  investigated. 

Treatment The  treatment  is  similar  to  that  of  scarlet  fever. 

The  functions  of  the  skin  are  if  possible  to  be  stimulated ;  and  Dr. 
Paterson  found  that  the  aqua  Ofxtatis  amrmnice^  in  the  proportion 
of  two  ounces  to  half  an  ounce  of  antimonial  wine  and  four  ounces 
of  wat^r,  made  into  a  mixture,  was  the  most  useful  agent.  The 
use  of  colchicum  was  also  had  recourse  to  with  decided  benefit. 

DENGUE. 
Latin,  Den^iis ;  French,  Dengue. 

Definition A   peculiar  febrile  disease^  commencing  very  suddenly^ 

and  cor\joined  idth  severe  pains  in  the  joints^  which  swell ;  succeeded  by 
general  heat  of  skin^  intense  pain  in  the  head  and  eyeballs^  and  the 
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or  seventh  day  the  eruption  appears  in  the  form  of  a  scarlet  efflores- 
cence on  the  palms  of  the  hands,  which  spreads  rapidly  over  the  body, 
and  gives  relief  to  the  symptoms  of  febrile  irritation.  The  eruption 
is  extremely  variable  in  character, being  sometimes  smooth,  red,  and 
continuous,  as  in  scarlet  fever ;  sometimes  in  patches,  rough,  and  of  a 
dark  hue,  as  in  measles ;  and  occasionally  either  papular,  vesicular, 
pustular,  or  furunculous  ;  often  with  a  mixture  of  two  or  more  of 
these  forms.  The  complaint  gradually  subsides,  and  leaves  the  pa- 
tient with  some  rheumatic  stiffness  or  soreness  for  a  longer  or  shorter 
period,  with  feelings  of  weakness  and  mental  depression.  The  du- 
ration of  the  affection  varies  with  the  length  of  the  remission  ;  but 
on  the  average  is  about  eight  days.  Decided  implication  of  the 
mucous  membrane  of  the  mouth  and  throat  prevailed  in  the  last  epi- 
demic in  Calcutta,  with  an  almost  entire  absence  of  the  articular 
pains. 

Treatment — Emetics  and  purgation  subdue  the  fever ;  but  as  the 
disease  runs  a  specific  course,  time  is  an  essential  element  in  the 
treatment.  Calumba,  rhubarb,  and  soda  form  a  useful  alterative 
medicine.  Ophthalmia,  is  sometimes  consequent  on  this  disease,  and 
is  to  be  subdued  by  leeches  to  the  inner  membrane  of  the  eyelids. 
Palliation  and  alleviation  of  symptoms,  as  they  arise,  chiefly  by 
opium  and  alkaline  remedies ;  following  the  indications  given  under 
*^ Scarlatina"  and  "Rheumatism." 


ERYSIPELAS. 

Latin,  Erysipelas;  French,  Erysipkle ;  German,-  Erysipelas — Syn.,  Rothlauf  ; 

Italian,  Rlsipola. 

Definition. — A  febrile  disease^  associated  with  a  pecxdiar  eruption  of 
the  skin.  The  inflammation  which  attends  this  eruption  is  apt  to  spread 
imlefiniUiy^  and  may  involve  the  areolar  tissue  beneath  the  skin. 

Pathology. — As  in  other  diseases  of  the  miasmatic  order,  it  is 
l)elieved  that  in  erysipelas  a  specific  poison  is  absorbed  and  infects 
the  blood,  and  that  after  a  given  period  of  latency  it  produces  fever. 
The  specific  action  of  the  poison,  however,  is  mainly  made  manifest 
by  inffammation  of  the  skm  and  subcutaneous  areolar  tissue,  which 
runs  a  definite  course,  and  sometimes  terminates  in  inflammation  of 
the  membrancH  of  the  brain.  The  inflammation  and  the  fever  are 
of  a  peculiar  nature,  not  yet  clearly  understood.  In  Scotland  the 
disease  is  known  by  the  name  of  the  Hose;  in  England  it  is  some- 
times called  *SV.  Anthony* s  fire. 

Idiopathic  erysipelas  is  very  constantly  preceded  by  fever — 
eighteen  times  out  of  twenty — and  although  it  may  be  supi)osed 
that  the  fever  is  consecutive  to  the  inflammation  of  the  skin,  yet 
l)efore  the  redness  of  the  skin  is  seen,  the  temperature,  if  measured 
by  a  thermometer,  will  be  found  above  98.6°  or  99^  Fahr.,  and  at- 
tended with  general  malaise.  The  affection  of  the  areolar  tissue  may 
be  trifling,  but  it  is  seldom  altogether  w^anting. 

The  pathological  phenomena  wliich  result  from  the  action  of  the 
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suppurative  process  extends  between  the  muscles,  causing  extensive 
and  often  irreparable  mischief.  In  the  event  of  this  inflammation 
terminating  by  gangrene,  the  integuments  of  an  entire  limb  are 
sometimes  detached,  laying  bare  the  muscles,  a  large  artery,  or  a 
bone,  involving  the  aponeuroses  and  tendons,  and  sometimes  de- 
stroying the  interior  of  a  joint.  Gangrene,  however,  does  not 
equally  take  place  in  all  parts,  for  it  is  seldom  seen  on  the  scalp, 
the  face,  or  the  trunk.  It  is  the  extremities,  then,  and  more  espe- 
cially the  leg  and  thigh,  and  also  the  labia  and  scrotum,  that  are 
apt  to  suffer  from  this  affection. 

The  appearances  found  after  death  from  erysipelas  are  similar  in 
many  respects  to  those  found  in  cases  of  typhus  fever. 

Sjrmptoms. — ^The  symptoms  of  erysipelas  arise  out  of  the  fever 
and  local  affection,  and  appear  of  various  degrees  of  intensity. 

In  acute  sthenic  cases  the  erysipelatous  inflammation  is  preceded 
and  accompanied  by  fever ;  and  the  attack  may  be  sudden,  or  ushered 
in  by  rigors,  irregular  flushings,  muscular  pains,  accelerated  pulse, 
white  tongue,  nausea,  vomiting,  and  deranged  bowels.  Sore  throat 
is  an  early  and  constant  accompaniment.  These  symptoms,  when 
they  do  exist,  last  for  some  hours — perhaps  till  the  end  of  the 
second  night  or  beginning  of  the  third  day — when  the  fever  be- 
comes continued,  the  tongue  brown  and  dry,  and  shortly  after- 
wards the  cutaneous  inflammation  appears,  but  without  any  remis- 
sion of  the  fever.  The  inflammation  generally  appears  at  the  seat 
of  any  injury  to  the  skin,  such  as  a  wound,  and  is  most  intense 
there.  By  some,  indeed  (Trousseau,  for  example),  it  is  held  that 
erysipelaB  always  originates  from  some  external  injury  or  irritation, 
whicn  may  be  very  slight.  But  this  character  erysipelas  has  only 
in  common  with  other  eruptive  diseases,  as  Mr.  Paget  has  described 
in  his  admirable  Address  on  Surgery,  delivered  to  the  British 
Medical  Association  at  their  meetmg  in  London,  in  August,  1862. 
He  noticed  that,  "having  cut  a  boy  for  stone,  the  boy  became  very 
ill  three  days  afterwards,  and  seemed  in  danger  of  his  life ;  but 
soon  a  vivid  red  eruption  appeared  at  and  about  the  wound.  This 
was  measles,  earliest  and  most  intense  at  the  seat  of  injury,  just  as 
erysii)elas  might  have  been.  Thence  it  extended,  and  ran  its  ordi- 
narj'  course,  and  did  no  harm."  Mr.  Paget  states  that  he  has  seen 
similar  events  with  scarlet  fever,  the  eruption  commencing  in  an 
injured  and  inflamed  knee.  Dr.  William  Budd  records  similar 
events  in  a  case  of  small-pox,  in  which  the  eruption  first  appeared 
and  was  most  intense  over  a  bruise  on  the  nates.  The  argument 
from  such  facts  is,  "  that  the  local  determination  of  erysipelas,  and 
of  all  other  allied  diseases,  after  operations,  is  no  proof  of  their 
local  origin  or  local  nature." 

Diagnosis. — Tlie  diagnosis  of  erysipelas  is,  in  general,  easy.  For  a 
few  hours,  perhaps,  if  a  joint  he  attacked,  it  may  be  mistaken  for 
acute  rheumatism ;  or  if  a  surface  be  attacked,  it  may  be  confounded 
for  a  short  time  with  erythema,  but  the  intumescence  and  spread 
of  the  disease  quickly  enable  us  to  rectify  the  error. 

Frank  has  pointed  out  a  symptom  which  he  considers  diagnostic 
— namely,  that  whenever  a  patient  has  exhibited,  for  twenty-four 
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or  forty-eight  hours,  an  intense  febrile  movement,  attended  with 
pain^  swelling  and  tenderness  of  the  lymphatic  glands  of  the  neck^  he 
does  not  hesitate  to  announce  the  approaching  development  of 
erysipelas ;  and  in  no  case  has  the  diagnosis  been  invalidated  by  the 
result. 
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The  course  of  the  fever  in  erysipelas  is  very  fiimilar  to  that  of 
measles ;  but  the  advance  of  the  fever  to  its  height  continues  longer, 
and  the  epoch  for  the  conunencenient  of  the  defervescence  vacillates 
l)etween  X\x^fonrih  and  the  eighth  davR.  The  defervescence,  as  a 
rule,  is  rapid,  the  nomial  heat  being  attained,  or  nearly  so,  in  from 
twelve  to  thirty-six  hours.  Frecjuently,  however,  the  case  is  not 
terminated  therewith.     Xew  rela})8es  may  take  place,  and  the  course 
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of  the  disease  may  he  prolonged  throiiffh  two  or  even  three  weeks. 
These  relapses  are  severally  of  short  duration ;  but  they  come  on 
a^ain  and  again,  and  are  ushered  in  by  a  smaller  or  larger  increase 
ol  heat,  and  they  are  connected  with  a  renewed  spread  of  the  cutane- 
ous affection  ;  and  it  is  only  after  the  eruption  has  ceased  that  com- 
plete and  definite  defervescence  ensues.  Very  sudden  changes  of 
temperature  are  characteristic ~4^  or  5°  Fahr.  in  twenty-four  hours, 
or  a  fall  of  7^  or  8°,  commencing  immediately  on  the  a])pearance  of 
the  characteristic  redness  (Compton).  This  erratic  and  protracted 
form  of  erysipelas  is  most  frequently  met  with  in  the  aged,  asso- 
ciated with  gouty  or  rheumatic  states  of  the  system,  as  well  as  with 
albuminuria  or  renal  disease.  The  local  symptoms  vary  according 
to  the  part  affected,  the  mode  of  termination  of  the  inflammation, 
and  also  according  to  the  character  and  duration  of  the  fever. 

When  erysipelatous  inflammation  affects  the  face,  it  may  begin 
either  in  the  slcin  or  in  the  subjacent  areolar  tissue.  If  the  areolar 
tissue  be  primarily  affected,  the  face  at  the  inflamed  part  becomes 
swollen,  but  the  skin  suffers  no  discoloration  for  some  hours,  so  that 
it  is  impossible  to  distinguish  it  from  an  ordinary  attack  of  swelled 
face.  At  length,  however,  the  skin  inflames,  and  the  part  is  now 
red,  hot,  and  painful,  as  well  as  swollen,  and  the  disease  is  fuUv 
formed.  At  the  commencement  of  erysipelas  of  the  face  the  attack 
is  usually  partial,  and  perhaps  limited  to  the  bridge  of  the  nose,  to 
one  ear,  to  the  lower  eyelids,  or  to  one  cheek ;  but  in  severe  cases 
it  gradually  extends,  otten  involving  the  whole  of  the  integuments 
of  the  face,  head,  and  neck ;  so  that  at  the  end  of  three  or  four  days 
those  partfl  present  a  strangely  swollen,  disfigured,  and  even  in  some 
instances,  hideous  a]>pearance,  scarcely  a  feature  being  discernible. 
The  nostril,  moreover,  is  imfierforate  from  internal  swelling,  so  that 
the  patient  i»  obliged  to  breathe  with  his  mouth  open,  while  the 
inflammation  may  extend  to  the  auditory  passages,  and  render  him 
completely  deaf.  Extension  of  the  inflammation  to  the  membranes 
of  the  brain  sometimes  takes  place,  while  the  external  inflammation 
continues.  This  untoward  event  is  followed  by  delirium  and  coma. 
But  delirium  frefpiently  supervenes  in  the  course  of  erysipelatous 
attacks,  indei»endeiitly  of  any  metastasis  or  extension  of  the  disease 
to  the  membranes  of  the  brain.  It  conmiences  with  wandering  of 
the  mind  at  night,  similar  to  that  which  is  observed  in  fever.  Ut- 
terance is  given  for  the  moat  part  to  low,  muttering,  and  rambling 
expressions,  which  rarely  assume  a  noisy  character,  but  which  in 
fatal  cases  terminate  by  coma.  When  the  j)atient  has  been  of  dis- 
sijtfited  habits,  or  is  otherwise  of  a  dilajudated  constitution,  then 
the  delirium  resembles  that  of  dtitruna  fmacnfi^  not  due  to  inflam- 
mation of  the  brain,  but  in  consequence  of  an  altered  condition  of 
the  blood  and  of  the  nervous  system  (Barclay). 

(hi  the  fourth,  sixth,  eighth,  or  some  later  day,  the  bright  red 
color  of  the  skin  changes  to  a  deeper  hue ;  the  serum  effused  is  al)- 
sorlKKl,  desr^uamation  takes  place,  and  the  skin  gradually  returns  to 
its  natural  color.  It  is  not  unusual,  however,  for  abscesses  to  form, 
particularly  on  the  eyelids  or  cheeks,  and  which,  being  opened 
quickly,  heal,  and  hardly  retard  the  convalescence  of  the  patient. 
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and  ^"oung  children,  are  most  frequently  the  subjects  of  gangrenous 
erysi|ielas  ;  and  it  is  not  uncommon  in  hospitals,  during  the  preva- 
lence especially  of  malignant  epidemics  of  erysipelas. 

Cause. — ^The  mystery  which  hangs  over  the  origin  of  disease  poisons 
does  so,  in  a  remarkable  degree,  over  erysipelas  ;  for  this  disease  is 
often  epidemic,  and  appears  to  be  very  constantly  present  in  com- 
munities, and  esT)ecially  in  large  towns. 

The  predisposing  conditions  are  age,  mechanical  or  chemical  in- 

{'uries,  as  blows,  punctured  wounds,  and  incised  wounds  generally, 
rites  of  insects,  or  burns ;  also  certain  articles  of  diet,  as  mussels  or 
periwinkles ;  and  many  diseases  likewise^  as  dropsy  with  renal  dis- 
ease, typhus  fever,  and  others  of  a  debilitating  kmd.  The  effects  of 
age  in  predisposing  to  this  disease  are  considerable.  New-born 
cmldren,  for  instance,  are  occasionally  subject  to  it,  but  from  that 
period  to  adult  age  it  is  seldom  witnessed.  The  period  of  life  most 
subject  to  acute  attacks  is  from  twenty  to  forty ;  and  to  frequent 
asthenic  attacks  from  forty  to  old  age.  Both  sexes  suffer  in  nearly 
equal  proportions. 

Propagation  of  the  Disease. — The  spread  of  erysipelas  has  been  so 
frequently  observed,  both  in  the  sick-room  and  in  the  wards  of  hos- 

Eitals,  that  no  doubt  can  exist  of  this  disease  bein^  communicable 
y  impalpable  emanations.  In  the  year  1760  erysipelas  spread  so 
extensively  through  the  wards  of  St.  Thomas's  Hospital,  in  London, 
that  it  was  believed  the  plague  was  in  the  hospital.  Dr.  Baillie  de- 
scribed it  as  spreading  also  in  St.  George's  Hospital,  London ;  and 
Dr.  Cullen,  in  the  Hospital  at  Edinburgh.  It  has  been  found  to 
spread  extensively  on  board  ship ;  and  Drs.  Wells,  Watson,  and 
others,  have  given  several  remarkable  instances  of  its  spreading  in 
families.  Dr.  Steele  writes,  in  his  excellent  AnniLal  Report  on  Gay's 
Hi^^pital  for  1863,  that  "  for  some  years  past  it  has  been  customary 
to  place  patients  suffering  from  erysipelatous  wounds  in  these  (the 
ine<lical)  wards,  in  order  to  diminish  as  much  as  possible  the  risk  of 
extending  infection  in  surgical  wards,  as  well  as  to  promote  recovery 
in  the  patients  themselves.  It  happened,  however,  that  in  one  of 
the  wards  of  the  new  hospital  into  which  a  patient  suffering  from 
erysipelas  was  placed  in  the  course  of  the  past  year^  Jive  persons  suf- 
fering from  other  complaints  were  attacked  with  the  disease;  and 
although  none  of  the  eases  were  attended  with  fatal  consequences, 
the  o<»currence  is  sufficient  to  point  out  the  danger  which  nmst  be 
occasionally  apj^rehended."  Dr.  ^^aclachlan,  on  the  other  hand,  has 
never  seen  the  disease  i)r<)j)ao;ated  by  contagion  or  infection  in  the 
infinnary  of  Chelsea  Ilospitai ;  and  he  is  disposed  to  think  that  the 
disease  is  less  contagious  or  infectious  when  occurring  in  persons  of 
advanced  life  than  at  other  periods. 

That  it  is  communicable  by  some  palpable  virus,  was  shown  by 
Dr.  Willan,  who  says,  that  if  a  person  l)e  inoculated  with  the  fluid 
contained  in  the  phlycteujo  or  vesicles  of  a  genuine  erysipelas,  a  red, 
painful,  diffused  swelling  and  inflammation  analogous  to  ery8ii)ela8 
18  produced.  The  danger,  however,  attending  this  experiment  has 
not  allowed  it  to  be  repeated. 
Erysii^elas  also  spreads  by  foinites.     In  hospitals,  wards  are  occa- 
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sixty  than  to  people  between  fifteen  and  sixty  years  of  age  {Beffis- 
trar-GeneroTs  Fifth  Report^  p.  456). 

Treatment. — Broussais  states  that  when  he  served  with  the  French 
armies  in  Italy,  he  has  seen  erysipelas  allowed  to  run  its  natural 
course,  and  the  result  was,  that  it  made  immensely  rapid  progress, 
and  ended  either  in  suppuration,  in  gangrene,  or  in  fatal  visceral 
inilanmiation. 

Erysipelas,  in  the  opinion  of  some,  is  a  disease  of  simple  inflam- 
mation, and  consequently  ought  to  be  treated  by  general  and  local 
bleeding;  while,  on  the  contrary,  others  contend  that  it  is  a  specific 
inflammation ;  and  long  experience  has  shown  that  bleeding  is  often 
injurious,  w^hile  a  tonic  mode  of  treatment  is  much  more  uniformly 
successful. 

There  are  very  few  physicians,  from  the  days  of  Hippocrates  to 
the  present  time,  who  have  not  bled  patients  in  erysipelas,  and  con- 
sequently this  experiment  has  been  made  on  a  large  scale ;  still, 
many  of  the  warmest  advocates  of  bleeding  admit  tnat  the  opera- 
tion is  occasionally  followed  by  unpleasant  consequences.  Indeed, 
the  treatment  by  bleeding  has  been  often  followed  by  so  many 
unfavorable  results,  that  many  physicians,  the  most  intelligent  of 
the  profession,  aflirm  that,  according  to  their  experience,  the  prac- 
tice is  not  only  unfavorable  but  highly  injurious.  Andral  is  re- 
ported to  have  said,  "  In  erysipelas  with  delirium,  bleeding  pales 
the  skin,  but  the  disease  continues;  the  cellular  tissue  remains 
gorged,  and  death  follows.  AVe  open  the  body,  but  find  nothing." 
Cruveilhier  says,  "^/e5  erysipeles  rentres  "  is  a  consequence  of  unusual 
or  too  abundant  bleeding,  and  he  considers  the  question  of  bleeding 
in  this  disease  to  have  been  '^depuis  longtemps  jugie.^^  Blache  ana 
Chomel  likewise  say  that  "  Exi>erienee  has  proved  that  general 
bleeding  has  no  other  effect  than  to  blanch  the  eruption,  without 
notably  abridging  its  duration."  In  tliis  country,  Drs.  Fordyce, 
Wells,  Pearson,  lieberden,  and  Willan,  all  give  their  testimony  to 
the  frequent  ill  etfects  of  bleeding  in  this  disease ;  and,  in  conse- 
quence, they,  for  the  most  part,  recommend  a  tonic  treatment. 

It  is  therefore  to  be  recollected  that  bleeding  will  not  cure  the 
erysipelatous  inflammation,  in  the  way  that  it  produces  a  salutary 
eflect  on  an  idiopathic  inflammation  of  the  lungs,  occurring  in  an 
otherwise  healthy  {)erson.  It  is  also  to  be  borne  in  mind  that  as  a 
rule,  bleeding  is  not  borne  well  by  persons  suttering  from  erysipelas; 
and  it  is  necessary  to  be  ever  mmdful  of  the  fact  that  people  of  a 
certain  class  in  populous  towns  cannot  bear  bleeding  so  well  as 
those  who  pass  their  life  in  the  country.  For  instance,  a  brewer's 
drayman  in  London,  accustomed  to  rejoice  in  the  beverage  which 
he  delivers  to  his  customers,  would  sink  suddenly  under  the  in- 
fluence of  a  bleeding:  when  if  double  or  even  treble  the  amount  of 
bloo<l  were  abstracted  from  a  countryman  suftering  from  erysipelas 
of  a  sthenic  form,  but  heretofore  in  good  health,  it  would  produce 
but  little  eftect,  and  that  probably  for  good.  Bleeding,  as  a  rule, 
i«  only  indicated  in  the  young,  the  healthy,  and  the  vigorous  ;  and 
it  must  e<[ually  be  avoided  entirely  in  the  aged  and  in  broken-down 
cachectic  patients. 
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A  line  of  cireumvallation  is  to  be  painted  round  the  erysipelatous 
part,  so  as  completely  to  inclose  it.  The  nitrate  of  silver  should 
either  be  employed  in  the  solid  stick,  or  as  proposed  by  Higginbot- 
tom,  in  solution  of  ei^ht  scruples  of  the  nitrate  with  twelve  drops 
of  nitric  acid  in  a  fluid  ounce  of  water.  Dr.  Wood  has  practised 
with  success,  and  recommends  the  use  of  tincture  of  iodine. 

[Dr.  Addinell  Hewson  reports  (  Trans,  of  the  College  of  Physicians  of 
Philadelphia^  1867),  that  in  extensive  trials  of  the  local  use  of  the  sulphite 
of  soda,  in  solution  of  ten  grains  to  one  ounce  of  water,  he  has  had  most 
decided  and  prompt  results.  He  has  never  seen  it  fail  to  arrest  the  prog- 
ress of  the  disease  when  thoroughly  applied  before  the  deep  planes  of 
cellular  tissue  had  been  invaded.  Lint  soaked  in  the  solution  is  thor- 
oughly applied  not  only  over  the  affected  surface,  but  to  a  considerable 
distance  beyond  it,  and  covered  with  oiled  silk  to  hinder  evaporation.  In 
the  first  twenty-four  hours  the  discolored  surface  is  sensibly  bleached,  and 
in  forty-eight  hours  all  traces  of  the  disease  have  disappeared.  He  had 
thus  cured  twenty-seven  cases  of  erysipelas,  seven  of  which  were  idio- 
pathic] 

Lonff  and  deep  incisions  into  the  inflamed  textures  are  sometimes 
demanded.  This  is  more  especially  the  case  if  there  be  tension  of 
fibrous  tissue,  such  as  the  subcutaneous  fasciee  ;  and  erysipelas  of  the 
head  is  frequently  greatly  alleviated  by  repeated  innumerable  minute 
punctures,  made  by  the  point  of  a  lancet  all  over  the  parts  of  the 
race  and  scalp  which  are  aftected. 

THE  PLAGUE. 
Latin,  PeaiUentia;  French,  Peste;  Gkrman,  Pest;  Italian,  Peate, 

Definition. — A  specific  malignant  fever  which  has  prevailed  at  differ- 
ent times  and  places  epidemically ;  attended  with  an  eruption  of  a  comr 
plex  nature^  composed  of  buboes  or  swellings  of  the  inguinal  or  other 
lymphatic  glands^  and  occasionally  with  carbuncles^  pustules^  spots^  and 
petechias  of  various  colors^  and  distributed  in  different  parts  of  the  body. 

Pathology  and  History. — Modern  medicine  restricts  the  term 
"plague"  to  a  disease  of  dreadful  severity,  and  of  a  peculiar  char- 
acter, which  apr)eare  to  have  been  first  recognized  in  Egypt  and  in 
the  neighlx)ring  countries.  It  is  impossible  to  determine  the  time 
when  the  plague  first  appeared  in  Esypt.  The  remotest  i^eriod  to 
which  we  can  distinctly  trace  it  is  when  spreading  into  otner  coun- 
tries, as  the  plague  of  C'onetantinople,  which  broke  out  in  544,  when 
Justinian  was  ein|)eror.  This  is  the  first  time  that  the  disease,  from 
its  course  and  symptoms,  can  with  certainty  be  recognized  as  the 
plague  of  more  moilern  times.  The  symptoms  were  sliivering  and 
fever,  at  first  so  slight  as  to  alarm  neither  the  physician  nor  the 
patient  ;  but  the  same  day,  the  next  day,  or  the  day  after,  there  ap- 
peared swellings  of  the  parotid,  axillary,  or  inguinal  glands,  witn 
carbuncles,  ana  sometimes  gangrene ;  and  from  the  more  usually 
diseased  state  of  the  glands  it  was  called  ^'^pestis  inauinaria.^' 

The  disease  from  that  period  has  prevailed  at  short  intervals  in 
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ity  often  infiltrated  with  serum,  and  occasionally  with  a  trifling 
emision  of  black  blood.  The  substance  of  the  brain  was  generally 
less  consistent  than  in  health,  and  sprinkled  with  more  bloody  spots 
than  usual.  The  bronchial  membrane  appeared  sensibly  innamed, 
although  during  life  the  patient  had  presented  no  catarrhal  symp- 
toms. The  pericardium  frequently  contained  a  reddish  serosity. 
The  serous  membrane  covering  the  heart  and  pericardium  was  often 
extensively  affected  with  petechise.  The  heart,  distended  with 
blood,  was  almost  always  enlarged  from  a  third  to  a  half  greater 
than  its  natural  size,  its  tissues  being  often  pale  and  sometimes 
softened. 

In  acute  cases  the  stomach  and  small  intestines  were  softened, 
and  presented  similar  petechial  appearances. 

The  liver  was  almost  always  larger  than  natural,  and  loaded  with 
blood,  while  petechial  spots  were  often  seen  at  its  surface.  The  gall- 
bladder was  the  seat  of  petechise,  and  in  two  cases  blood  was  effused 
into  the  submucous  areolar  tissue. 

The  spleen  was  always  twice  its  natural  size,  or  even  more,  but 
was  rarely  the  seat  of  hemorrhagic  effusion.  It  was  softened,  and 
deep  in  color. 

'rtie  kidneys  were  often  found  immersed  in  a  hemorrhagic  eff\ision 
into  the  surrounding  tissue.  They  were  loaded  with  blood,  and  the 
pelvis  filled  with  clots.  The  ureters  occasionally  contained  blood, 
and  sometimes  the  lumbar  glands  were  so  enlarged  as  topress  upon 
them,  and  to  account  for  tne  suppression  of  urine.  The  bladder 
occasionally  presented  petechise,  and  occasionally  the  urine  was 
mixed  with  blood. 

Ever}'  dissection  showed  that  buboes,  wherever  seated,  always 
resulted  from  enlarged  lymphatic  ganglia,  varying  in  size  from  an 
almond  to  a  goose's  egg.  Tne  least  altered  were  hard  and  injected. 
In  a  more  aovanced  stage  some  of  these  glands  were  without  any 
change  of  color,  and  others  again  as  richly  colored  as  lees  of  wine, 
and  either  wholly  or  partially  softened  or  putrescent.  Sometimes 
these  glands  became  agglomerated,  forming  masses  which  weighed 
two  pounds  or  more,  and  around  these  agglomerations  a  hemor- 
rhagic effnsion  extended  into  the  areolar  tissue.  The  cervical 
glands  often  became  so  enlarged  as  to  form  a  sort  of  chaplet,  united 
with  those  of  the  axilla  and  of  the  mediastinum.  Tne  axillary 
glands,  again,  communicated  with  the  cervical,  and  with  those 
which  surrounded  the  bronchi.  Those  in  the  groin  connected 
themselves  in  the  same  manner  with  those  of  the  abdomen,  and 
these  might  be  traced  without  interruption  through  the  crural 
arch  into  the  pelvis  and  along  the  vertebral  column.  It  was  espe- 
cially among  these  latter  that  sanguineous  effusion  was  found  in 
the  6ub[)eritoneal  tissue.  The  mesenteric  glands  were  often  so 
numerous  that  the  whole  of  the  mesentery  seemed  covered  with 
them,  but  they  seldom  exceeded  an  almond  in  size. 

In  the  Mediterranean  cities,  where  plague  epidemics  have  pre- 
vailed, it  is  of  imi)ortance  pathologically  to  remember  that  epi- 
demicsof  "  anthrax,""  carbuncle,""  pnlegmon,"" boil," or  " pustule," 
are  not  uncommon.    The  disease  usually  shows  itself  in  the  form 
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destroyed  the  eye.  Clot  Bey,  however,  observed  they  never  formed 
on  the  scalp,  the  palms  of  the  hands,  or  on  the  soles  of  the  feet. 

There  are  three  difterent  varieties  of  carbuncle,  and  all  commence 
in  the  same  way,  or  by  a  small  red  pimple,  which  increases,  and  in 
the  centre  of  which  a  vesicle  forms,  containing  first  a  yellow  and 
afterwards  a  blackish  serum.  In  the  most  benign  the  vesicle 
bursts,  and  dries  up  in  three  or  four  days  from  its  first  formation, 
the  epidermis  alone  having  been  infected.  The  second  variety  in- 
volves  the  whole  thickness  of  the  skin,  as  well  as  portions  of  the 
cellular  tissue,  which  is  moderately  tumefied,  and  surrounded  by  a 
dark-red  areola.  The  gangrene  in  this  form  is  circumscribed,  and 
there  results  an  eschar  from  one  to  two  inches  in  diameter,  which 
is  detached  by  suppuration,  leaving  an  ulcer  with  a  sharp  perpen- 
dicular edge.  In  the  severe  forms  the  redness  and  tumefaction 
cover  a  large  space,  and  the  gangrene  rapidly  involves  the  skin,  the 
cellular  tissue,  and  sometimes  even  the  bones.  It  has  been  observed 
that  the  malignity  of  the  carbuncle  is  in  the  direct  ratio  of  the 
severity  of  the  disease,  but  the  mere  existence  of  carbuncle  is  not  of 
unfEtvorable  augury.  Their  number  is  very  various,  sometimes  only 
one,  at  others  ten  or  twelve.  When  there  are  several,  they  often 
form  in  succession.  These  tumors  are  often  very  painful;  and 
Aubert  mentions  one,  seated  on  the  back  of  an  Arab  soldier,  four 
inches  in  diameter. 

Petechia  are  observ^ed  in  some  seasons  and  not  in  others.     They 

S resent  different  shades  of  color,  according  to  the  intensity  of  the 
isease — rose  color,  violet  color,  or  black.  Aubert  considered  their 
appearance  an  almost  certain  sign  of  death.  The  duration  of  the 
di»^ase  is  from  a  few  hours  to  fifteen,  twenty,  thirty,  or  even  more 
days. 

Ihagnosia — Clot  Bey  says  the  diseases  which  most  resemble  the 
plague  are  typhus  fever,  severe  forms  of  paludal  fever,  apoplexy, 
avsentery,  parotitis,  and  scrofulous  or  syphilitic  aftections  asso- 
ciated with  febrile  symptoms  of  a  typhoid  type. 

Cause. — The  plague,  and  the  specific  poison  which  it  generates, 
seem  to  have  a  very  limited  geographical  range.  Clot  Bey,  indeed, 
considers  it  to  be  endemic  along  the  whole  of  the  eastern  and 
southern  coasts  of  the  Mediterranean,  the  principal  centres  of 
propagation  being  Egypt,  Syria,  and  Constantinope.  But  most 
autnors  are  agreed  that  Egypt  is  the  great  focus  of  the  plague, 
whence  it  may  l)e  projMigatea  under  circumstances  of  overcrowding, 
filth,  dampness,  and  organic  decomposition.  It  seems  detenninea 
also  that  the  disease  is  often  circumscribed  within  a  very  small 
space  of  country.  Volney  states  that  in  Egypt  the  plague  never 
commences  in  the  interior,  but  always  appears  first  on  the  coast  at 
Alexandria,  passes  from  Alexandria  to  Kosetta,  and  from  Kosetta 
to  Cairo. 

All  that  we  can  safely  afiirm  of  the  poison  of  the  plague  is,  that 
it  is  at  all  times  endemic  in  Egypt,  along  with  the  cognate  diseases 
of  "carbuncle,"  "anthrax,"  or  "boil,"  already  referred  to,  and  every 
five  or  six  years  it  becomes  epidemic.  It  also  appears  to  be,  to  a 
certain  extent,  influenced  by  season,  not  spreading  in  any  very 
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with  the  loss  of  the  army  generally.  In  the  English  army  only  one 
in  forty-eight  of  the  military  died  of  the  plague,  while  one-half  of 
the  medical  officers  died.  Some  few  persons  also  have  ventured 
voluntarily  to  inoculate  themselves  with  plague-matter,  and  these 
have,  with  hardly  an  exception,  fallen  victims  to  their  rash  experi- 
ments. 

Dr.  Rusael  states  that  at  Aleppo  he  met  with  twenty-eight  cases 
of  re-infection,  or  1  in  157  ;  and  Clot  Bey  states  that  he  and  his  col- 
leagues saw  many  individuals  perish  of  plague  in  1834-35  w^ho  had 
formerly  survived  an  attack  of  the  disease. 

Treatment — In  the  treatment  of  the  plague  neither  the  practice  of 
the  French  nor  English  medical  officers  serving  in  Egypt  nas  led  to 
any  happy  result ;  and  it  is  to  be  regretted  that  recent  experience  has 
not  in  any  degree  advanced  the  successful  treatment  of  the  plague. 
"  In  the  beginning  of  the  epidemy,"  says  Clot  Bey,  "  when  the  mor- 
bid cause  acts  with  a  rapidity  so  great  that  some  hours  are  sufficient 
to  compromise  the  life  of  the  patient,  every  treatment,  even  the 
most  energetic,  is  powerless  to  arrest  the  course  of  the  disease. 
When,  however,  the  intensity  of  the  disease  abates,  we  may  hope  for 
the  recovery  of  the  patient.'  Looking,  however,  to  the  pathology 
of  the  disease,  and  regarding  it  as  a  form  of  malignant  typhus  fever ^ 
the  principles  of  general  treatment  ought  to  be  similar  to  those  laid 
down  in  the  account  of  that  disease. 

We  have  no  sufficient  e\ndence  to  prove  that  plague  may  be  carried 
beyond  those  e^eographical  limits  where  it  or  the  cognate  diseases 
already  noticed^  are  epidemic.  Quarantine  establishments  to  prevent 
the  transmission  of  such  epidemic  diseases  are  now  therefore  un- 
warrantable nuisances,  and  vexatious  interruptions  to  mercantile 
enterprise.  I  am  informed  by  a  medical  friend  who  visited  Malta 
in  1861,  that  a  curious  instance  of  the  wavering  nature  of  opinion 
regarding  the  efficacy  of  quarantine  was  afforded  during  the  last 
Benghazi  plague.  The  Maltese — the  most  sensitive  people  formerly 
on  the  subject — absolutely  declined  to  put  any  quarantine  on  arrivals 
from  Benghazi,  and  trade  went  on  as  usual  until  the  Austrians  in- 
timated that,  unless  Malta  put  Benghazi  in  quarantine,  Trieste  would 
put  Malta  in  quarantine ;  and  the  poor  merchants  were  obliged  to 
submit.  There  is  little  risk  of  plague  now,  because  of  the  great  im- 
provements which  have  taken  place ;  and  it  is  to  be  hoped  that  as 
sanitary  measures  are  developed  the  barbarism  of  quarantine  will 
entirely  disappear ;  except,  perhaps,  where  the  intelligence  of  the 
people  does  not  go  l)eyona  that  of  the  Governor  of  Eupatoria,  who 
requested  that  the  allied  armies  of  France  and  England  might  go  into 
quarantine  when  they  landed  in  the  Crimea  in  1854  !  (Kinglake.) 


Section  II. — The  Continued  Fevers. 

Fevers  have  been  clawsified  according  to  various  theories ;  and 
much  has  been  written  on  the  subject.  In  the  previous  section  those 
diseases  have  been  described  in  which  an  eruption  on  the  skin  Q9\My 
daily  challenges  attention,  and  with  the  appearance  and  development 
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the  "  anatomical  sign,"  described  by  Louis.  The  first  opinion  was 
that  this  "  anatomical  sign"  was  an  incidental  occurrence  ;  or,  that 
its  occurrence  was  in  some  waj  connected  with  locality,  the  cases 
of  fever  being  everywhere  considered  identical.  A  second  opinion, 
however,  soon  began  to  gain  ground,  especially  when  the  intestinal 
lesion  was  not  found  by  the  most  careiul  observers  in  some  cases 
where  it  was  intentionally  looked  for  (as  in  the  epidemic  of  Toulon 
in  1829-30).  A  belief  now,  therefore,  began  to  gain  ground  that 
there  were  in  fact  tux)  diseases^  which  were  inditterently  named  ty- 
phus  and  typhoid  fever — that  one  prevailed  only  at  Paris,  and  the 
other  in  England,  in  Germany,  and  elsewhere,  being  also  sometimes 
more  or  less  mixed  up  with  the  Parisian  fever,  as  measles  may  be 
with  scarlet  fever.     Louis  subsequently  (1841J  adopted  this  view. 

In  1835  the  *'  Academic  de  M6decine "  tormally  proposed  the 
question, "  What  are  the  analogies  and  the  differences  between  the 
typhus  and  typhoid  fevers  ?"  The  question  excited  considerable  in- 
terest in  France,  but  less  so  in  England,  where  a  strong  bias  has 
alwavs  prevailed  towards  a  belief  in  the  doctrine  of  a  single  fever — 
a  belief  entertained  and  taught  by  the  most  eminent  observers  and 
teachers  of  the  day.  But  dissenters  arose.  Scotch,  English,  and 
American  physicians,  practically  familiar  with  the  fsvers  of  their 
countries,  be^n  to  visit  Paris  to  study  fever  there ;  and  they  were 
not  long  in  Yearning  to  recognize  the  chief  point  of  difference  be- 
tween the  two  fevers.  Gerhard  and  Pennock,  of  Philadelphia,  in 
a  systematic  treatise,  were  the  first  to  indicate  (1836)  these  differ- 
ences, it  having  been  already  determined  by  Jackson  and  Gerhard 
that  the  fever  described  by  Louis  under  the  name  of  typhoid  fever 
existed  in  America,  and  presented  there  the  same  assemblage  and 
development  of  symptoms,  and  the  same  post-mortem  lesions,  as  the 
Parisian  fever. 

In  1836  M.  Lombard,  of  Geneva,  after  visiting  London,  Edin- 
burgh and  Dublin,  ultimately  came  to  the  conclusion  that  two  dif- 
ferent fevers  had  been  confounded  together ;  and  Drs.  Staberoh,  of 
Berlin,  and  Kennedy,  of  Dublin,  professed  the  same  belief  through 
the  same  medium — the  Dublin  Journal,  During  this  year  (1836), 
also,  Dr.  A.  P.  Stewart  commenced  his  observations  in  the  Glasgow 
Fever  Hospital,  where  he  continued  his  inquiry  for  two  years,  llis 
attention  was  first  especially  directed  to  the  study  of  &ver  by  Dr. 
Peebles,  who,  during  a  long  residence  in  Rome,  had  observea  the 
macul«3  of  typhus  in  the  contagious  fever  of  Italy,  and  who  first 
showed  the  difterence  between  the  characteristic  eruption  of  fever 
and  the  cutaneous  aftection  to  which  the  name  of  ^^petechice  "  is  given 
(Edin.  Med.  and  Surg,  Jonrnaly  1835).  lie  pointed  out  this  eruption 
to  Dr.  I'erry  (then  Physician  of  the  Glasgow  Fever  Hospital),  "and 
who,"  Dr.  Stewart  states,  "  was  the  first  to  maintain  the  complete 
difference  of  the  two  eruptions — namely,  those  of  typhus  and  typhoid 
/er^r."  Dr.  Stewart  subsequently  went  to  Paris  and  examined  the 
fever  there.  The  result  was  a  complete  recognition  of  the  existence 
of  two  fevers,  and  of  their  difierences — an  account  of  which  he  pub- 
lished in  the  RUnhurah  Medical  and  SurgiralJournai  ior  1840,  p.  289. 

In  1839  Enoch  Hale  published  an  account  of  the  fever  of  Massa- 
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post-mortem  appearances  from  the  other  cases  (in  which  the  "  ana- 
tomical sign  "  referred  to  was  present)  as  to  rendeir^it  impossible  to 
suppose  that  thev  were  cases  of  the  same  disease  ?  Or, — contrary 
to  the  opinion  of  Louis, — Were  the  symptoms  of  the  two  sets  of 
cases  so  similar  as  to  lead  to  the  belief  that  the  presence  or  absence 
of  the  int^tinal  lesion  (the  "  anatomical  sign  ")  was  a  matter  of  lit- 
tle consequence  ? 

On  comparing  these  two  groups  of  cases,  Dr.  Jenner  found  that 
while  the  symptoms  and  post-mortem  appearances  of  the  23  cases 
were  exactly  the  same  as  those  described  by  Louis,  the  symptoms, 
course,  and  post-mortem  appearances  of  the  remaining  43  cases  were 
entirely  difterent — so  different,  indeed,  as  to  render  their  separa- 
tion from  the  other  cases  a  matter  of  absolute  necessity,  if  accuracy 
was  to  be  maintained  in  the  description  of  these  diseases,  or  cer- 
tainty arrived  at  in  their  treatment. 

Causation,  as  a  ground  of  distinction  between  the  two  fevers,  is 
a  condition  upon  which  much  stress  has  been  laid  by  Dr.  Jenner, 
and  subsequently  by  Dr.  Murchison.  Dr.  Jenner  was  the  first  to 
argue  that  the  material  media  by  which  the  two  fevers  are  propa- 
gated are  specific  and  different  from  each  other,  according  as  they 
are  generated  by  the  bodies  of  those  affected  with  ^  the  one  or  the 
other  form  of  fever.  This  argument  he  based  upon  the  circumstance, 
that  because  certain  local  foci  sent  typhoid  cases  to  the  hospitals,  and 
certain  other  local  foci  sent  typhus  cases  there,  he  inferred  tnat  differ- 
ent specific  causes  existed  in  each  focus.  Dr.  Murchison  has  also 
clearly  stated  the  evidence  of  many  other  observers,  which  goes  to 

?rove  that  the  two  fevers  have  no  community  of  origin  (Continued 
^evers  of  Great  Britain^  p.  588). 

[Dr.  Southey  Warter  {St,  Bartholomew's  Hospital  Reports^  1866)  con- 
siders the  thermometric  differences  between  tj-phus  and  typhoid  fever 
so  great  as  to  completely  settle  any  doubts  as  to  their  being  separate 
diseases.] 

This  brief  history  of  the  progress  of  our  knowledge  regarding 
typhus  and  typhoid  fevers  has  been  mainly  condensed  from  an  eru- 
dite and  most  interesting  monograph  on  "  The  Diagnosis  of  Fevers," 
by  Dr.  Parkes,  which  appeared  m  the  Medico-Chirurgical  Review  for 
July,  1851 — a  contribution  of  not  less  importance  to  science  than  the 
original  investigations  of  those  whose  labors  it  records ;  for  it  con- 
nected the  scattered  observations  together,  and  showed  at  once  the 
practical  value  of  the  discovery  that  had  been  so  gradually  made — 
tending,  as  it  did,  to  bring  conviction  to  the  minds  of  those  not  fully 
conversant  with  the  literature  of  the  subject,  and  with  what  had 
actually  been  achieved  in  different  parts  of  the  world.  To  Dr. 
Parkes,  the  clear,  elaborate,  and  careful  analysis  he  made  was  a 
labor  of  love — ^justly  believing,  as  he  does,  that  no  subject  is  so  im- 
portant as  an  accuracy  of  diagnosis.  It  is  the  foundation  of  thera- 
peutics ;  and  he  who  clearly  indicates  how  a  disease  can  be  recog- 
nized is  fellow-laborer  to  him  who  points  out  how  the  disease  may 
be  cured  or  prevented. 
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ENTERIC  FEVER— Syn.,   TYPHOID  FEVER. 

Latin,  FebrU  enlerica;  French,  Fihvre  typhotde;  German,  Abdominal-typhus — Syn., 

IUo-typhu» ;  Italian,  Tifo  enUinco, 

Definitioii. — A  continued  fever  associated  with  an  eruption  on  the  skin 
of  rose-colored  spots^  chiefly  on  the  abdomen^  appearina  generally  from 
the  eighth  to  the  twelfth  day^  occurring  in  crops^  each  spot  continuing 
visible  about  three  days.  Languor  ana  feebleness  are  prominent  from 
the  flrst^  attended  by  headache^  abdominal  pains^  and  {early)  by  sponta- 
neous diarrhoea.  With  the  advance  of  the  disease  the  diarrhoea  increases, 
the  discharges  being  for  the  most  part  liquid^  copious^  of  a  bright  yellow 
color y  devoid  ofmucus^  occasionally  containing  altered  Uood  ;  in  reaction 
alkaline,  and  containing  a  large  proportion  of  soluble  salts  and  some 
albumen.  The  disease  may  terminatejavorably  by  a  gradual  restoration 
to  health  during  the  fourth  week.  The  average  duration  of  the  fever  is 
about  twenty4hree  days.  Death  in  the  majority  of  fatal  cases  occurs  to- 
vxirds  the  end  of  the  third  week.  There  are  symptoms  also  associated 
with  the  charajcteristic  lesion  of  this  form  of  fever — namely,  fulness,  reso- 
nance, and  tenderness  of  the  ahdomen;  more  or  less  tympanitis,  with  entire 
effojcement  of  the  natural  lineaments  of  the  helly ;  gurgling  in  the  iliac 
fossce  ;  increased  splenic  dulness.  The  specific  lesions  are  enlaraement 
of  the  mesenteric  atands,  with  deposit  in  the  glands  of  Peyer  ana  in  the 
minute  solitary  glands  of  the  small  intestine. 

Pathology  and  Symptoms. — Typlioid  fever  begins  gradually — often, 
indeed,  so  very  insidiously  that  its  commencement  is  not  always  able 
to  be  fixed. 

This  form  of  continued  fever  is  described  under  a  great  variety  of 
names,  by  various  writers,  such  as  typhus  mitior;  nervous  fever ;  ab- 
dominal typhus  ;  common  continued  fever  ;  entero-mesenteric fever  ;  do- 
thinenteritis  ;  follicular  enteritis;  bilious  fever. 

The  fever  may  be  ushered  in  with  rigors,  chilliness,  or  profuse 
diarrhoea ;  and  amount  the  early  symptoms,  the  most  characteristic 
are  the  abdominal  pains  and  diarrhoea,  which  continue  to  increase. 
[There  is  early  muscular  debility,  shown  by  the  staggering  walk, 
and,  subsequently,  by  dorsal  decubitus.]  The  countenance  indicates 
anxiety,  [and  has  a  drstinctive  besotted  expression] ;  the  mind  con- 
tinues clear,  [but  intelligence  soon  becomes  weakened,  and  questions 
often  have  to  be  repeated  before  understood  and  answered ;  this 
partly  depends  on  aulness  of  hearing,  with  ringing  in  the  ears, 
which  are  very  constant] ;  and  delirium,  when  present,  is  generally 
active.  [Frontal  headache  is  a  constant  initial  symptom,  and  often 
insonmia.]  The  patients  are  vivacious,  and  disposed  to  leave  their 
beds.  The  conjunctivae  are  pale,  the  pupils  dilated,  the  cheeks  some- 
what flushed,  and  slight,  though  sometimes  excessive,  epistaxis  not 
seldom  occurs,  at  repeated  intervals,  during  the  first  week.  The 
belly  enlarges,  as  in  mesenteric  disease,  and  is  resonant  on  percus- 
sion. Gurgling  on  firm  pressure  may  commonly  be  detected  in  the 
right  iliac  fossa,  and  there  is  often  tenderness  in  the  same  situation, 
[with  pain,  on  pressure,  around  the  umbilicus.]     From  the  seventh 
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sometimes  it  is  violent  and  loud,  and  occasionally  hysterical.  The  face 
is  swollen  and  dusky,  and  the  skin  over  the  malar  bones  of  a  livid  red, 
and  there  is  often  general  capillary  sluggishness  of  the  surface  of  the 
body.  The  pulse  is  soft,  rapid,  and,  sometimes,  irregular ;  the  duration 
and  intensity  of  the  first  sound  of  the  heart  will,  in  many  cases,  be  found 
lessened,  and  may  become  quite  extinct. 

Towards  the  end  of  the  second  week,  or  the  beginning  of  the  third, 
there  is  either  a  gradual,  though  marked  abatement  in  the  symptoms,  or 
they  suddenly  and  quickly  worsen.  If  the  attack  is  to  end  in  recovery, 
the  temperature  of  the  body  lessens,  chiefly  in  the  morning,  and  the  skin 
becomes  moist  and  soft ;  the  tongue  cleans,  and  the  buccal  secretions  re- 
turn ;  the  expression  of  the  face  begins  to  look  more  natural,  and  the  pulse 
is  slower  and  steadier.  Or,  if  the  duration  of  the  disease  is  to  be  pro- 
longed, a  decided  increase  in  the  severity  of  the  symptoms  will  take  place, 
and  new  ones  will  be  added.  The  tongue  becomes  drier,  browner,  fissured, 
and  trembling ;  sometimes  it  is  of  a  bright  red  color  and  smooth,  as  if 
covered  with  a  coat  of  varnish.  The  mouth  and  teeth  are  crusted  with 
dark  sordes;  there  is  great  difficulty,  or  even  inability,  to  protrude  the 
tongue,  or  to  swallow,  which  may  be  due  to  paralysis  of  the  muscles  of 
deglutition,  but  more  often  to  the  half-dried  mucosities  gathered  about 
the  base  of  the  tongue.  The  nostrils  become  blocked  with  dried  mucus 
or  blood,  and  the  breathing  has  a  peculiar  whistling  sound.  The  pulse 
is  quick  and  irregular,  reaching  1 20  beats  or  more ;  meteorism  is  exces- 
sive, and  diarrhoea  is  profuse  and  often,  the  stools  passing  involuntarily; 
there  is  retention  or  suppression  of  urine,  or,  though  rarely,  incontinence ; 
and  hemorrhages  may  happen  from  the  nose,  bowels,  or  vagina.  Bron- 
chitis becomes  more  general  and  intense,  and  pneumonic  complications 
set  in ;  at  this  time  ursemlc  coma  may  come  on,  and  petechiae  appear. 
The  heat  of  the  body  is  acrid;  a  peculiar  odor  is,  sometimes,  exhaled, 
said  by  some  to  be  like  that  of  mice ;  sloughs  are  common  on  those  parts 
of  the  body  which  have  been  exposed  to  pressure,  as  over  the  sacrum, 
heels,  scapulae,  trochanters,  Ac,  or  gangrene  may  attack  blistered  sur- 
faces, or  leech-bites,  or  parts  of  the  skin  where  sinapisms  have  been  ap- 
plied. Sometimes  spontaneous  sphacelation  takes  place ;  Dr.  Grisolle  has 
seen  gangrene  of  the  integuments  of  the  thigh,  scrotum,  foot,  and  lower 
lip  come  on  in  the  course  of  typhoid  fever  without  any  obvious  cause. 

The  duration  of  convalescence  is  generally  proportionate  to  the  sharp- 
ness of  the  attack ;  when  this  has  been  severe  and  protracted,  and  the 
prostration  great,  strength  is  slowly  gained,  and  recovery  is  very  gradual. 
Emaciation  is  often  excessive  at  the  beginning  of  convalescence.  Pain- 
ful oedema  of  the  lower  extremities,  rarely  extending  to  the  upper  limbs, 
and  face,  and  loss  of  the  hair  of  the  head  are  frequent.  In  many  cases 
the  hearing  remains  dull  for  some  time,  particularly  where  there  has  been 
a  purulent  discharge  from  the  meatus.  Convalescence  may  be  su<}denly 
arrested  by  symptoms  of  gastric  disorder,  the  digestion  becoming  difficult, 
the  skin  hot,  and  the  pulse  quick,  arising  from  some  irregularity  of  diet; 
they  commonly  abate  after  a  day  or  two.  Abscesses,  eschars,  erysipelas, 
and  successive  crops  of  boils  on  the  trunk  and  extremities,  often  lengthen 
convalescence.  A  persistent  frequency  of  pulse  may  last  for  some  weeks. 
Autophagic  vertigo  is  not  uncommon  after  a  protracted  attack,  and  par- 
ticularly where  the  patient  has  been  imperfectly  nourished.  Paralysis, 
dependent  on  deficient  innervation,  both  of  sensation  and  motion,  may 
complicate  convalescence,  causing  blindness,  deafness,  paresis  of  the 
lower  extremities,  or  loss  of  power  in  the  sphincters  of  the  rectum  or 
bladder.     Softening  of  the  cornea  has  been  noticed. 
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tions.  Derangements  of  the  sensory  functions  are  of  three  kinds :  (a) 
Exaltation  of  function, — hypersesthesia  and  spontaneous  pains ;  (b)  Per- 
version of  function, — abnormal  sensation  of  cold  or  heat,  prickings  and 
formulation  in  the  extremities  and  along  the  spine ;  much  more  rare  than 
the  first  variety,  and,  usually,  when  present,  associated  with  it.  (c)  Dimi- 
nution or  abolition  of  function, — ^the  several  degrees  of  analgesia  and 
anesthesia,  cutaneous  and  muscular. 

Hyperaesthesia  may  be  limited  to  the  skin,  or  to  the  muscles,  or  both 
may  be  affected.  Cutaneous  hyperaesthesia  may  extend  over  a  consider- 
able portion  of  the  body.  Its  site  is  often  the  skin  of  the  abdomen,  or  of 
the  extremities,  or  conjointly,  the  lightest  pressure,  or  the  merest  touch 
being  intolerable ;  when  it  is  of  less  degree  it  may  be  provoked  by  gently 
pinching  a  fold  of  integument,  or  passing  the  finger  over  the  internal  face 
of  the  tibia,  about  the  malleoli,  or  the  condyles  of  the  femur.  Next  in  fre- 
quency we  have  increased  sensibility  over  the  spinous  processes,  some- 
times reaching  from  the  atlas  to  the  sacrum,  and  sometimes  limited  to  a 
single  apophysis,  and  induced  by  pressure.  There  may  be  severe  aching 
pains  in  the  muscles,  generally  of  the  lower  limbs ;  or  rachialgia,  radiating 
to  different  parts  of  the  body,  and  increased  by  any  movement ;  violent 
pains  in  the  chest  and  waist ;  and  neuralgia,  which  is  commonly  symmet- 
rical. Both  cutaneous  and  muscular  hyperesthesia  may  be  chiefly  com- 
plained of  toward  evening,  when  the  body-temperature  rises.  Its  progress 
is  generally  regularly  ascending,  and  it  disappears  in  inverse  order. 

Dr.  Robert  Law,  of  Dublin,  thus  graphicaUy  describes  the  spinal  symp- 
toms which  were  observed  in  the  Famine  Fever  of  1848 :  "  The  most  com- 
mon and  loudest  complaints  of  our  patients  was  an  aggravation  of  what 
the  subject  of  fever  generally  describes  as  pains  in  the  bones,  but  which 
really  means  pains  in  the  course  of  the  spinal  nerves.  While  in  former 
fevers  this  complaint  was  seldom  more  than  that  of  a  contused  or  bruised 
feel,  or  of  such  a  sense  of  discomfort  or  fidgetty  restlessness  as  the  French 
so  significantly  express  by  the  term  malaise^  here  the  individual  in  many 
cases  seemed  to  suffer  as  intensely  as  in  the  severest  cases  of  acute  rheu- 
matism. These  pains  were  more  or  less  general  in  different  patients.  In 
some  they  affected  the  back  of  the  head  and  neck ;  in  some  they  only  ran 
down  the  legs ;  while  in  others  they  spread  themselves  through  the  whole 
body,  and  embracing  the  sides,  imparted  the  sensation  of  painful  constric- 
tion. The  nape  of  the  neck  and  across  the  loins  were  the  points  to  which 
the  patients  most  frequently  referred  their  pain."  (Dublin  Quarterly  Jour- 
nal of  Medical  Science,  Nov.,  1849.) 

Derangements  of  the  motor  functions  are :  numbness  of  the  extremities, 
paraplegia,  partial  paralysis  of  the  respiratory  muscles,  retention  of  urine, 
paralysis  of  the  sphincters,  spasm,  or  irregular  contraction  of  the  muscles 
of  respiration  or  of  the  extremities,  and  muscular  rigidity,  particularly  of 
the  muscles  of  the  neck  and  limbs.  The  special  group  of  nervous  symp- 
toms originating  in  the  medulla  oblongata,  are :  extreme  breathlessness, 
not  due  to  any  morbid  condition  of  the  organs  of  respiration,  spasm  of 
the  pharynx  and  larynx,  convulsive  cough,  aphonia,  glossoplcgia,  spas- 
modic or  rhj^hmic  contraction  of  the  stemo-cleido-mastoid  and  trapezius 
muscles,  and  paralysis  of  the  pharynx. 

When  a  patient  with  typhoid  fever  has  died  after  or  during  the  occur- 
rence of  the  spinal  symptoms  just  described,  no  appreciable  material  lesion 
has  been  found  in  the  cord  or  its  membranes.  In  a  very  limited  number 
of  cases  can  these  symptoms  be  referred  with  any  strictness  to  a  conges- 
tion of  the  cord  (Fritz). 

When  the  spinal  symptoms  of  t}^hoid  fever  have  been  very  marked  and 
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all  the  symptoms,  including  the  eruption,  not  unfrequently  super- 
vene. He  must  not  be  betrayed  into  the  belief  that  danger  is  past, 
if,  towards  the  eighth  or  tenth  day,  the  little  headache  that  pre- 
vailed may  pass  away,  and  the  other  febrile  phenomena  just  men- 
tioned may  subside.  It  is  on  record  that  events  such  as  these  have 
led  to  the  belief  that  convalescence  from  a  mere  "  febricula "  had 
been  established,  leadinjg  to  the  discharge  of  the  unfortunate  pa- 
tient from  hospital.  His  vocation,  if  a  soldier,  would  then  compel 
him  to  undertake  severe  duties  during  the  actual  height  of  a  severe 
disease,  made  more  dangerous  and  perhai^  fatal  by  such  a  mistake. 

Another  symptom,  often  very  painful,  is  meteorism^  or  the  accu- 
mulation of  air  m  the  large  intestine.  This  is  present  in  a  greater 
or  less  degree  in  one-half  of  the  cases,  and  when  considerable  it 
always  marks  a  grave  aftection,  and  one  generally  fatal.  On  the 
contrary,  the  abdominal  muscles  are,  in  a  few  cases,  tense  and 
strongly  contracted.  It  is,  however,  the  experience  of  all  physi- 
cians that  there  is  no  condition  so  low,  and  no  symptoms  so  severe, 
from  which  the  patient  may  not  recover  ;  and,  on  the  other  hand, 
there  is  no  case  of  this  form  of  fever  so  slight  that  it  is  to  be  con- 
sidered free  from  danger.  The  prognosis  must  therefore  be  cau- 
tious, because  perforation  of  the  intestine  may  follow  the  mildest 
case,  and  death  from  peritonitis  ensue. 

The  symptoms  of  typhoid  fever  cannot  be  said  to  be  fully  ex- 
pressed till  the  characteristic  eruption  has  appeared. 

The  Eruption  consists  of  the  so-called  rose  spots  peculiar  to  typhoid 
fever,  the  "  iaehes  rosies  lenticulaires  "  of  Louis.  They  begin  to  ap- 
pear from  the  sixth  or  seventh  to  the  twelfth  or  fourteenth  day  of 
the  disease,  very  rarely  later,  and  still  more  rarely  at  an  earlier 
period  than  the  sixth  day.  A  very  delicate  scarlet  tint  of  the 
whole  skin,  closely  resembling  the  skin  of  a  person  soon  after  leav- 
ing a  hot  bath,  sometimes  precedes,  by  a  day  or  two,  the  character- 
btic  eruption  of  typhoid  fever ;  and  this  is  important  to  remem- 
ber, because  it  may  be  mistaken  for  the  rash  of  scarlet  fever,  es- 
pecially if  sore  throat  is  present.  The  eruption  consists  of  slightly 
elevated  papulae  or  pimples ;  but,  to  detect  their  elevation,  the  hnger 
must  be  passed  very  delicately  over  the  surface  of  the  skin,  because, 
although  pimples,  they  are  not  hard,  like  the  first  day's  eruption 
of  small-pox.  Their  apices  are  neither  acuminated  nor  flat,  but 
invariably  lens-shaped  or  rounded,  and  the  bases  graduallv  pass 
into  the  level  of  the  surrounding  cuticle.  No  trace  of  vesication 
can  be  detected  on  their  apices.  They  are  circular,  and  of  a  bright 
rose  color,  the  color  fading  insensibly  into  the  natural  hue  of  the 
skin  around.  Their  margin  is  never  well  defined.  They  disappear 
completely  on  pressure^  resuming  their  characteristic  appearances  as 
Boon  as  the  pressure  is  removed.  These  characters  they  preserve 
from  their  first  ap^arance  to  their  last  trace.  They  leave  behind 
no  pit,  scar,  or  stain.  They  vary  in  size,  but  their  usual  diameter 
is  nearly  2  lines,  but  varying  from  1  to  2J.  The  ordinary  duration 
of  each  papula  is  about  two  days,  but  its  existence  varies  from  two 
to  six  days,  and  fresh  ones  generally  make  their  appearance  every 
day  or  two  after  the  first  appearance  of  eruption,  and  they  continue 
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fected  by  pressure.  They  form  and  disappear  slowly,  last  for  some  time, 
fading  one  day  and  deepening  the  next ;  few  in  number,  from  four  to  ten, 
they  are  found  on  the  abdomen,  upper  part  of  thighs,  base  of  thorax, 
and  rarely  on  the  extremities.  The  time  of  their  appearance  is  variable, 
being  sometimes  as  early  as  the  first  week.  They  would  seem  to  be  more 
common  in  certain  epidemics  than  in  others.  Some  observers  have  re- 
garded them  as  a  species  of  ecchymosis,  and  the  first  stage  of  petechiae, 
and  connected  with  the  blood  lesion ;  but  one  of  many  objections  to  this 
view  is  that  when  present  it  is  constantly  in  light  cases.  Though,  it  is 
believed,  peculiar  to  typhoid  fever,  their  rarity  takes  from  their  diagnos- 
tic importance.] 

Typhoid  Fever  in  Children. — It  has  been  now  clearly  established 
that  typhoid  fever  is  by  no  means  an  unfrequent  disease  amongst 
children,  and  has  been  often  described  under  the  name  of  "  Infantile 
remittent  fever.''^  [It  occurs  sometimes  epidemically.  This  has  been 
noticed  at  the  Children's  Hospital  at  Paris,  and  i)r.  Rilliet  saw  an 
epidemic  typhoid  fever  in  a  small  village  near  Geneva  (Switzerland), 
which  attacked  children  only.]  Boys  seem  to  be  more  liable  to 
attack  than  girls.  [Of  121  cases  recorded  by  Rilliet  and  Barthez, 
81  were  boys  and  31  were  rirls ;  and  of  121  observed  hj  Taupin,  86 
were  bOTs  and  31  girls.]  It  is  most  frequent  between  six  and  eleven 
years  of  age ;  and  from  five  to  nine  seems  the  period  of  greatest  lia- 
bility. Its  occurrence  is  rare  during  the  first  years  of  life.  Never- 
theless, it  is  on  record  at  the  following  very  early  ages :  namely, 
between  two  and  thres^  months ;  three  months ;  six  months ;  seven, 
ten,  and  thirteen  months  (Wunderlich,  Hennig,  Friedrich,  Ril- 
liet). The  author  of  a  very  interesting  Review  on  the  typhoid 
fever  of  children,  in  the  British  and  Foreign  Medico-Chirurgical  Re- 
view for  July  1858,  p.  161,  mentions,  in  his  own  experience,  the 
occurrence  of  typhoid  fever  in  a  girl  one  year  and  seven  months 
old ;  and  also  in  a  boy  two  years  of  age. 

The  chief  symptoms  of  typhoid  fever  in  the  child  are, — [epis- 
taxis,]  splenic  enlargement,  aiarrhoea,  meteorism,  gurgling  in  the 
course  of  the  colon;  associated  with  pyrexia,  quickened  respiration, 
bronchial  catarrh ;  delirium,  somnolency.  [The  tongue,  though  dry, 
is  rarely  fissured  or  cracked ;  retention  of  urine  is  infrequent ;  vom- 
iting, particularly  at  the  outset,  is  common.  Peritoneal  perfora- 
tion, intestinal  hemorrhage,  and  gangrene  of  the  intestine,  seldom 
happen;  otitis  often  occurs.]  The  eruption  already  described,  and 
suoaniina,  are  nearly  constant  in  children  after  five  years  of  age. 
The  rose-colored  spots  are  especially  freauent  on  the  back  and  tiie 
extremities,  so  that,  if  the  abdomen  and  chest  only  are  examined, 
their  presence  may  often  not  be  apparent. 

The  Temperature  during  Typhoid  or  Intestinal  Fever. — Wunderlich 
has  given  a  summary  of  results  derived  from  the  observation  of  700 
cases  of  typhoid  fever,  investigated  thermometrically  (Arch,  der 
Heilk.y  vol.  ii,  1861,  p.  433 ;  also,  Edin,  Med.  Journal^ 'isov.^  1862, 
p.  465). 

The  course  of  the  disease  is  typical,  and  the  type  is  characteris- 
tic; and  when  irregular  cases  occur,  irregularity  may  in  general  be 
traced  to  a  special  cause.     The  mode  of  accession  is  pretty  nearly  the 
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A  retaidation  of  recovery  until  at  least  the  fourth  week  ie  to  be 
inticipated  when  in  the  secoud  week  the  moruing  temperature  is 
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above  108°  and  the  evening  above  104.5°;  when  the  exacerbations 
occur  early  in  the  forenoon  and  remain  a^er  midnight;  and,  lastly, 
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coniplished  under  great  excitement  of  vascular  reaction,  renewed 
hyperaemia,  sloue^hing,  softening,  and  final  cicatrization. 

Cases  intermecliate  in  severity  between  the  mild  and  severe  cases 
just  described  are  not  unfrequently  met  with.  Many  of  them,  al- 
though they  show  a  course  more  or  less  irregular,  nevertheless  fol- 
low a  pretty  clearly  defined  type  as  to  variations  of  temperature, 
and  are  capable  of  clinical  recognition.  There  are,  still  consider- 
able evening  exacerbations  during  the  second  week,  yet  with  a  ten- 
dency to  abatements  in  the  mornings.  During  the  third  week  ^reat 
vacillations  between  morning  and  evening  temperature  continue, 
and  sometimes  also  between  single  davs.  During  the  fourth  or  fifth 
week  the  normal  temperature  is  reached  in  the  morning ;  but  it  is 
only  in  the  fifth  or  sixth  week  that  the  temi>erature  becomes  per- 
manently normal — the  evening  temperature  showing  a  complete 
freedom  from  fever — so  that  the  beginning  of  convalescence  can 
only  be  established  with  certainty  bv  the  use  of  the  thermometer. 

In  the  majority  of  cases  of  typhoid  fever,  severe  as  well  as  mild, 
a  peculiar  periodicity  of  weeks  and  half  weeks  cannot  be  mistaken. 
Each  week  shows  a  distinct  character,  which  cannot  be  overlooked 
m  a  graphic  representation.  On  the  first  and  last  days  of  each 
week  changes  generally  take  place  which  are  either  temporary 
changes  or  continue  till  the  fever  subsides. 

Daration  of  Attack  and  the  Mode  of  Recovery,  or  the  transition  into 
the  feverless  state,  is  peculiar  and  characteristic  of  enteric  fever. 
With  rare  exceptions,  the  defervescence  is  a  remittent  one.  The 
great  vacillations  between  morning  and  evening  recur  for  a  longer 
or  shorter  interval.  For  weeks  the  evening  temperature  may 
amount  to  104^  Fahr.  or  more,  whilst  in  the  morning  the  patient 
is  quite  free  from  fever.  At  the  same  time  the  transition  into  the 
feverless  condition  may  follow  different  courses.  The  remissions 
may  either  become  longer  and  longer — the  morning  temperature 
decreasing  and  the  evening  remaining  stationary ;  or  after  some 
time  the  remission  may  become  shorter  and  shorter — the  evening 
temperature,  together  with  the  morning  temperature,  gradually  de- 
scending. Again,  the  differences  between  the  morning  and  the 
evening  temperatures  may  remain  nearly  the  same,  while  a  relative 
decrease  takes  place  at  both  periods ;  or  the  fever  shows  a  sudden 
transition  into  the  remissions  with  low  temperatures — changes 
which  generally  correspond  with  the  commencement  of  weeks. 
The  period  of  development  of  the  disease  occupies  two  weeks,  or  a 
week  and  a  half  in  slight  cases ;  in  severe  cases  it  mav  occupy  tw^o 
and  a  half  to  three  weeks.  The  initial  stage  (that  is,  the  period 
when  the  growth  of  material  in  Peyer's  patches  takes  place)  lasts 
about  hall  a  week.  The  removal  or  elimination  of  tne  growth 
may  take  place  in  a  week ;  but  the  process  may  extend  over  several 
weeks.  In  mild  cases  the  disease  continues  at  its  height  for  only 
a  week  or  a  week  and  a  half, — rarely  for  two  weeks  ;  so  that  the 
whole  duration  of  a  mild  case  of  typhoid  fever  extends  from  eleven 
to  eighteen  days.  The  i»eriod  of  convalescence  occupies  from  one 
to  two  weeks.     The  whole  disease,  therefore,  in  mild  cases  may  be 
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It  occurred  in  a  female  twenty-five  years  of  age.  Diarrhoea  was  con- 
siderable ;  and  blood  was  largely  passed  in  fluid  stools  the  night 
before  the  seventeenth  day  of  the  fever.  On  the  morning  of  the 
seventeenth  day  the  temperature  was  as  low  as  93°  Fahr.,  rising  in 
the  evening  to  about  101°  Fahr.  After  the  eighteenth  day  diarrhoea 
ceased ;  but  the  differences  between  the  morning  and  evening  tem- 
peratures continued  to  be  very  great ;  and  it  was  not  till  the  twenty- 
sixth  day  that  these  differences  began  to  grow  less  and  less. 

The  approach  of  death  is  indicated  by  a  permanent  or  persistent 
elevation  of  temperature  in  the  morning  (as  high  as  106°) ;  by  a 
sudden  rise  to  108°,  or  even  higher;  and  more  seldom  to  a  depres- 
sion below  93°. 

Conditioii  of  the  Urine  in  Typhoid  Fever. — ^It  is  not  till  the  third  or 
fourth  daj  of  the  fever  that  the  urine  assumes  any  special  charac- 
ters.    It  IS  peculiar  in  the  following  respects : 

L  As  to  normal  constituents:  (1.)  The  water  is  greatly  dimin- 
ished, generally  about  one-half  or  even  to  one-fourtn  or  one-sixth. 
This  lessening  of  the  water  is  most  marked  during  the  first  week ; 
it  then  begins  to  increase  gradually  during  the  second  and  third 
weeks ;  and  at  the  end  of  the  fourth  week,  in  favorable  cases,  it 
has  reached  its  normal  standard.  (2.)  The  whole  amovnt  of  the 
urine  does  not  seem  to  stand  in  any  close  relation  to  the  febrile 
heat ;  but  when  the  temperature  begins  to  fall  permanently,  the 
urine  increases  at  once,  or  very  soon  after.  (3.)  Tne  specific  gravity 
of  the  urine  is  high  in  almost  all  cases  where  the  unne  is  scanty ; 
and  at  convalescence  the  specific  gravity  diminishes,  sometimes 
before  the  amount  of  water  increases ;  i.  e.,  at  convalescence  the 
lessening  of  the  solids  of  the  urine  is  often  prior  to  the  increase  in 
the  water.  (4.)  The  urea^  as  a  rule,  seems  to  be  augmented,  during 
the  febrile  period,  above  the  physiological  standard  proper  to  the 
individual ;  and  it  sinks  again  below  this  standard  during  convales- 
cence. The  amotmt  of  increase  varies:  Vogel  has  noted  78  grammes, 
or  1200  grains,  in  24  hours;  while  Parkes  has  noted  57  grammes, 
or  880  grains,  in  that  time.  In  most  of  the  cases  observed  by  Dr. 
Parkes  the  average  increase  has  been  about  one-fifth  above  the 
physiological  standard  proper  to  the  individual ;  and  the  augmen- 
tation is  most  marked  in  the  first  week,  when  the  water  and  the 
chloride  of  sodium  are  at  the  lowest  point ;  and  if  the  fever  be  con- 
tinued beyond  the  third  or  fourth  week,  the  urea  keepie  up  in  amount. 
The  relation  of  urea  to  temperature  is  vet  uncertain.  (5.)  The 
chloride  of  sodium  is  diminished  (indefinitely);  the  cause  of  the 
diminution  being  in  part  due  to  the  lessened  ingress  of  this  sub- 
stance on  account  of  spare  diet :  or  due  to  the  elimination  of  large 
quantities  of  it  with  the  stools  or  the  sweat.  (6.)  The  uric  acid  is 
uniformly  increased  in  amount ;  and  it  is  relatively  greater  than 
that  of  the  urea.  It  is  often  doubled  in  amount ;  and  the  increase 
progresses  up  to  the  fourteenth  day,  when  it  is  at  its  greatest.  It 
then  diminishes  to  the  twenty-first  or  twenty-eighth  day ;  and  dur- 
ing convalescence  falls  below  the  normal  amount.  Spontaneous 
deposits  of  urates  occur  very  frequently ;  and  when  there  is  no  such 
deposit  it  may  be  brought  about  by  a  drop  of  acid ;  but  as  yet  the 
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amount  of  fever  and  formation  of  them  with  elimination.  The  greater 
the  excretion  in  typhoid  fever  the  better ;  and  as  lonff  as  500  to  700 
grains  of  urea  in  men,  or  300  to  500  in  women,  are  beinffpassed  ii^ 
each  twenty-four  hours,  the  progress  so  far  is  favorable.  jBut  when- 
ever, while  the  fever  continues,  the  urea  falls  much  below  these 
amounts,  we  may  anticipate  a  low  typhoid  condition,  or  some  local 
inflammation,  as  pleurisy,  which  may  relieve  the  blood  for  a  time 
from  some  of  the  effete  products,  but  which  at  the  same  time  may 
kill  the  patient. 

The  existence  of  slight  albuminuria  or  haematuria  is  not  of  itself 
unfavorable ;  but  if  either  be  in  large  amount,  or  if  there  be  exfolia- 
tion of  epithelium  or  renal  cylinders  present  in  the  urine,  retention 
of  urea  and  its  consequences  may  be  expected. 

Morbid  Anatomy  of  the  Lesions  in  Typhoid  Fever,  with  speoial  refer- 
ence to  the  Phenomena  and  Progress  of  the  Disease. — The  abdominal 
complications  of  typhoid  fever,  as  they  are  sometimes  called,  are 
mainly  due  to  lesions  of  the  solitarj^  and  aggregate  glands  of  Peyer, 
and  to  enlargement  of  the  mesentenc  lympnatic  glands.  This  lesion 
in  the  ileum  is  especially  recognized  as  the  "  anatomical  sign  "  of 
enteric  or  typhoid  fever.  It  is  nec^essary  to  remember,  however,  in 
connection  with  the  age  of  typhoid  fever  patients,  that  the  solitary 
vesicles  and  the  aggregate  glands  of  Peyer  are  known  to  be  most 
fully  developed  and  most  active  in  youth,  up  to  the  age  of  early 
manhood ;  after  that  time  they  begin  to  disappear,  and  are  obvi- 
ously less  active  in  the  adult  after  thirty  years  of  age.  Structure 
and  function  seem  to  be  alike  impaired  by  age,  till  at  length,  after 
forty  or  forty-five  years,  traces  only  of  their  existence  are  apparent, 
or  they  have  altogether  disappeared.  The  gland  substance  (whose 
structure  has  been  so  well  described  by  Dr.  Allen  Thomson,  KoUiker, 
and  Boehm)  no  longer  exists ;  and  the  places  where  the  patches  of 
Peyer  once  were  may  be  detected  only  after  careful  examination, — 
a  mark  of  varied  form  and  character  being  all  that  indicates  the 
place  of  the  patch.  There  is  therefore  a  good  anatomical  reason 
why  typhoid  lesions  are  rarely  found  after  fifty  years  of  age,  and 
selaom  after  forty.  Dr.  Jenner  records  only  three  cases  beyond 
fifty — namely,  one  at  fifty-one  and  two  at  fifty-five.  Dr.  Wood  has 
observed  one  case  at  fifty-five  years  of  age.  Dr.  Murchiron  notes 
two  cases  above  sixty-five,  and  refers  to  five  other  cases  between 
sixty  and  seventy-five,  related  by  MM.  Lombard  and  Gendron.  Dr. 
Wilks  refers  to  the  case  of  a  woman  aged  seventy,  of  very  doubtful 
history  {Path.  *SV?V^y,  1861).  These  exceptional  cases  are  explicable 
when  it  is  known  that  the  existence  and  functional  activity  of  these 
glands  are  sometimes  prolonged  for  an  indefinite  term  of  years  be- 
yond the  usual  T)eriod  of  their  existence.  On  the  other  hand,  it  is 
in  childhood  and  early  life  that  these  glands  are  most  obvious,  and 
their  functional  activity  the  greatest ;  and  therefore  it  is  extremely 
significant  to  find  that  "  more  than  one-half  of  the  cases  of  typhoid 
fever  occur  between  fifteen  and  twenty-five  years  of  age ;  and  m  very 
early  life  the  proportion  of  cases  of  typhoid  would  be  greater  were 
it  not  that  many  children  laboring  under  this  disease  are  described 
as  cases  of '  Infantile  Remittent  Fever ''  (Murchison). 
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intense  irritation  of  the  mucous  membrane — catarrhal  and  gastric 
symptoms — prevail ;  and  the  mucous  membrane  generally  is  swollen 
and  turgid,  especially  the  villi  of  the  intestines,  which  are  particu- 
larly distinct,  imbedded  in  a  thick  layer  of  dirty-yellow  gelatinous 
mucus.  Although  these  conditions  seem  to  involve  the  whole  of 
the  raucous  meniDrane  in  the  first  instance,  yet  they  soon  begin  to 
be  more  expressed  towards  the  lower  end  of  the  small  gut  than  in 
any  other  part.  The  time  at  which  this  increase  of  cell-growth 
commences  in  these  glands  is  not  yet  well  defined  in  relation  to  the 
day  of  the  fever.  It  seems  certain,  however,  that  it  occurs  within 
the  first  week ;  but  it  may  be  later.  A  case  is  described  by  Dr. 
Sankey,  in  the  first  volume  of  the  Pathdoaical  Society* s  Transactions^ 
in  which  dissection  showed  the  growth  of  the  glands  as  early  as  the 
fifth  day.  The  bulging  of  the  patch  and  the  extent  of  intumescence 
vary  considerably  m  difterent  patches;  and  simultaneously  with 
these  conditions  the  mesenteric  glands  begin  to  increase  in  size. 
They,  too,  are  supplied  with  an  increased  quantity  of  blood,  and  the 
increased  tissue  of  the  gland  becomes  unusually  soft  and  elastic. 

HI.  A  subsidence  of  tne  general  conaestion^  and  of  the  aenerally  turgid 
state  of  the  mxicous  membrane^  takes  place  after  the  gland-growth  has  been 
fully  developed,  Nevertheless,  the  growth  continues  actively,  and 
progresses  rapidly  till  the  patches  of  Peyer  become  so  thick  as  to 
De  elevated  three  or  four  lines  above  the  surface  of  the  mucous 
membrane.  A  beautiful  vascular  halo  encircles  them,  stopping 
short  at  their  margins;  and  a  contracted  border  surrounds  the 
pmrgin  of  the  patch,  which  gives  it  a  sessile  fungiform  aspect,  with 
an  umbilicated-like  depression  on  its  surface.  Growth  is  now  con- 
fined within  narrow  limits,  pressing  on  the  muscular  coat  below 
and  the  mucous  coat  above.  The  patches  assume  various  aspects 
as  to  color ;  and,  when  vascular,  they  have  an  appearance  which  has 
acquired  for  them  the  description  of  being  like  "  fleshy  lumps ;" 
their  tawny  gray  color  showing  through  the  peritoneum  of  the  gut. 
Varicose  vessels  abound  in  the  vicinity, — a  fact  of  some  importance 
in  connection  wdth  the  formation  of  thrombi,  and  which  may  lead 
to  hepatic  or  pulmonary  embolism.  The  specific  gravity  of  the 
mucous  tissue  of  Peyer's  patches  is  obviously  changed  by  such  in- 
creased growth,  ranging  from  1.082  to  1.044. 

IV.  Softening  of  the  contents  of  the  tumid  gland-cells  seems  to  be  the 
next  event  in  the  series,  and  which  would  appear  to  be  preliminary 
to  one  or  other  of  the  following  results,  namely : 

V.  Conditions  under  which  the  softened  contents  of  the  glands  begin 
to  be  eliminated.  This  elimination  seems  to  take  place  in  one  or 
other,  or  in  each  of  the  three  following  ways ;  conveying  out  of  the 
body  by  the  intestinal  discharges  abundance  of  morbid  material, 
presumed,  with  great  probability,  to  contain  the  specific  virus  of 
the  fever : 

1.  Elimination  without  ulceration — simply  by  the  rupture  of  the 
hitherto  closed  aland-vesicles.  This  is  the  usual  and  natural  way  in 
which  the  vesicles  of  Peyer's  patches  become  open  follicles  in  the 
course  of  their  normal  physiological  existence.  For  many  reasons 
I  am  induced  to  believe  that  this  is  the  natural,  the  most  common, 
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mass  appears  to  be  about  the  ninth  or  tenth  day  (Murchison)  ;  and 
the  softening  which  precedes  ulceration  is  associated  with  a  return 
of  the  violent  congestion  to  the  small  intestines,  when  the  veins 
especially  are  filled  wdth  dark-colored  viscid  blood.  The  outbreak 
of  the  ulcers  is  always  characterized  by  an  aggravation  of  the  orig- 
inal svmptoms,  after  it  may  have  been  sanguinely  supposed  that 
convalescence  had  decidedly  taken  place.  But  in  such  deceptive 
convalescence  the  abnormal  temperature  is  maintained,  showing 
with  absolute  certainty  that  the  fever  is  not  at  an  end.  The  ulcer- 
ation therefore  is  usually  denoted  (a)  by  a  re-accession  of  the  febrile 
phenomena,  with  or  without  diarrhoea ;  (b)  by  abdominal  pains  and 
tenderness.  Judging  from  post-mortem  examinations,  the  ulcera- 
tion seems  to  commence  at  the  lowermost  patches  in  the  glands 
nearest  to  the  coecum,  and  the  ileo-coecal  valve  is  often  implicated 
in  the  destruction.  The  ulcers  vary  in  number  and  in  extent ;  and 
although  there  is  a  tendency  to  perforation  of  the  gut  in  fatal  cases, 
yet  actual  perforation  is  not  common,  and  peritonitis  may  supervene 
without  perforation  having  actually  taken  place.  Various  state- 
ments have  been  made  concerning  the  tendency  of  typhoid  ulcers  to 
perforate  the  gut,  and  the  frequent  association  of  this  lesion  with 

S^ritonitis.  Tertbration  is  said  to  be  rare  in  the  northern  parts  of 
urope  (Huss) ;  but,  from  the  recorcjs  of  Drs.  Murchison  and  Bris- 
towe,  it  appears  to  be  a  more  frequent  mode  of  fatal  termination 
than  has  been  commonly  supposed  in  this  country.  Of  fifty-five 
fatal  cases,  perforation  occurred  in  eieht  (Louis) ;  of  fifteen  fatal 
cases,  perlbration  occurred  in  three  (AIurchison)  ;  of  sixty-three 
jhtal  cases,  perforation  occurred  in  twelve  (London  Fever  Ilospital 
Records);  of  fifty-two  fatal  cases,  perforation  occurred  in  fifteen 
(Bristowe). 

From  these  data  it  appears  that  perforation  occurs  in  about  one 
in  five  fatal  cases ;  and  it  generally  takes  place  through  the  ileum 
near  the  valve.  Post-mortem  examination  often  discloses  vigorous 
attempts  on  the  part  of  neighboring  structures  to  limit  by  union  and 
adhesion  the  results  of  perforation,  obviously  indicating,  in  practice, 
the  necessity  of  absolute  rest  throughout  the  disease. 

The  characters  which  distinguish  the  ulcers  of  typhoid  fever  from 
other  ulcers  of  the  intestines  may  be  stated  as  follows:  (1.)  They 
have  their  seat  in  the  lower  third  of  the  small  intestine,  their  number 
and  size  increasing  towards  the  ileo-coccal  valve.  (2.)  They  vary  in 
diameter  from  a  line  to  an  inch  and  a  half;  but  a  number  of  ulcers 
may  unite  to  form  a  mass  of  ulceration  several  inches  in  extent. 
Such  extensive  masses  of  ulceration  occur  close  to  the  coecum.  (3.) 
Their  fonn  is  elliptical,  circular,  or  irregular — elliptical  when  they 
correspond  to  an  entire  Peyer's  patch,  circular  when  they  correspond 
to  a  solitary  gland,  and  irregular  when  they  correspond  to  a  portion 
of  a  Peyer's  patch,  or  when  several  ulcers  unite  to  form  one.  (4.) 
Elliptical  ulcers  are  always  opj)Osite  to  the  attachment  of  the  mesen- 
tery. (5.)  The  ulcers  never  form  a  zone  encircling  the  gut,  as  may 
sometimes  be  seen  in  the  case  of  the  tuberculous  ulcer,  but  their  lonjf 
diameter  corresponds  to  its  longitudinal  axis.  (6.)  Their  margin  is 
formed  by  a  well-defined  fringe  of  mucous  membrane,  detached  from 
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days  slightly,  on  the  sixteenth  day  to  the  extent  of  4°  below  98°,  on 
the  seventeenth  day  to  the  extent  of  5°,  on  the  twentieth  day  to  the 
extent  of  2°.  These  falls  of  temperature  were  all  traceable  to  the 
influence  of  repeated  hemorrhages  from  the  bowels.  The  occurrence 
of  hemorrhage  is  always  a  most  alarming  symptom,  and  is  most  fre- 
quent during  the  third  and  fourth  weeks  of  the  disease.  It  varies 
in  amount  from  a  mere  stain  to  a  largequantity  of  blood,  sometimes 
discharged  in  clots,  and  generally  of  a  red  color,  in  consequence  not 
only  of  the  rapidity  with  which  it  is  passed  out,  but  also,  as  Dr. 
Parkes  has  shown,  in  consequence  of  the  alkaline  reaction  of  the  con- 
tents of  the  intestine.  It  may  cause  immediate  death  by  syncope ; 
or,  by  reducing  the  temperature  and  strength  of  the  patient,  he  may 
sink  exhausted,  unable  to  cope  with  the  disease.  W  henever,  there- 
fore, blood  appears  in  a  case  of  typhoid  fever,  it  is  certain  that  the 
lesions  of  Peyer's  patches  are  severe. 

In  addition  to  these  three  modes  of  elimination  of  the  new  growti 
from  the  intestinal  glands,  there  are  reasons  for  believing  that  it 
may  be  occasionallv  reabsorbed;  unless  such  cases  where  resolution, 
independently  of  ulceration,  commencing  about  the  tenth  day,  may 
not  be  explained  by  the  first  method  of  elimination  I  have  describea. 

VI.  The  mucous  membrane  of  the  intestines  having  existed  for 
several  weeks  in  a  state  of  irritation  which  has  been  described,  and 
the  catarrh  being  more  or  less  excessive,  an  atrophic  condition  of  the 
intestine  at  last  supervenes.  The  mucous  tubes  become  wasted,  ir- 
regular in  form  and  size,  sometimes  separated  by  an  interstitial 
growth  of  a  granular  nature,  their  bulbous  ends  disappear,  and  the 
whole  substance  of  the  gut  becomes  so  thin  that  it  resembles  a  por- 
tion of  thin  paper  rather  than  intestine. 

The  mesenteric  glands  are  invariably  enlarged.  They  begin  to 
enlarge  at  the  very  commencement  of  the  disease,  and  sometimes 
attain  a  verv  large  size,  and  their  stages  of  congestion,  of  swelling, 
and  of  subsidence,  go  on  simultaneously  with  the  similar  changes 
in  Peyer's  patches. 

The  spleen  is  usually  greatly  enlarg;ed,  varying  from  five  or  six  to 
fourteen  ounces,  with  a  specific  gravity  varying  from  1052  to  1059. 
Its  Malpigbian  sacculi  (glandular)  are  also  mtumescent. 

Pulmonary  lesions  occur  (1)  as  infiltrations,  or  (2)  as  the  consoli- 
dation of  pneumonia,  or  (3)  as  portions  of  lung  which  have  become 
camified. 

In  the  first-mentioned  form  of  lesion  the  growth  seems  to  com- 
mence in  the  terminal  air-vesicles,  ultimately  assuming  the  form  of 
a  miliary  deposit,  with  a  semi-transparent  gelatinous  appearance. 
It  is  the  irritation  set  up  by  this  sudden  s^rowth  which  generally 

SVes  rise  to  pneumonic  consolidation.  Softening  and  friability  of 
e  pulmonary  texture  is  thus  a  very  constant  jx)st-mortem  state 
in  protracted  cases  of  typhoid  fever.  Such  lesions  usually  sujier- 
vene  during  the  later  i)eriod  of  the  fever,  and  when  the  ulcerations 
of  the  intestines  are  extremely  spread  (Huss).  In  this  respect  only 
it  diifers  from  the  consolidation  of  the  lung  to  be  described  in  typhus 
fever.  This  lesion  has  been  also  termed  non-granular  consolidation^ 
dependent  for  its  origin  and  development  on  a  specific  cause ;  and 
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which  may  either  complicate  the  progress  of  the  case  or  come  on 
subseauently  to  the  fever.  It  is  the  development  of  tubercle. 
Usually  when  recovery  takes  place  from  typhoid  fever  it  is  com- 

Slete;  but  in  some  cases,  especially  where  there  is  hereditary  pre- 
isposition,  an  impetus  or  tendency  seems  to  be  given  to  the  develop- 
ment of  tubercles  in  the  lungs.  If  the  physical  signs  of  bronchitis 
continue  beyond  the  thirtieth  day,  or  fourth  week,  combined  with 
hurried  and  difficult  breathing,  and  with  the  signi?  and  symptoms 
of  great  irritation  of  the  lungs,  then  there  are  good  grounds  for 
suspecting  that  the  deposition  of  tubercle  has  commenced  in  the 
lungs.  Dr.  Stokes  gives  two  sets  of  cases  in  which  this  deposit 
takes  place.  In  one  set  a  great  quantity  of  tuberculous  matter 
seems  to  be  formed  during  the  existence  of  the  fever ;  and  although, 
sometimes,  such  an  occurrence  mav  not  have  been  suspect^,  yet 
the  expectoration  of  pulmonary  calculi,  at  periods  of  diflerent  du- 
ration after  the  convalescence,  furnish  strong  proofs  that  such  a 
lesion  had  taken  place.  In  other  cases,  again,  the  cure  may  be  ef- 
fected through  absorption,  or  by  suppuration  of  the  minute  tuber- 
culous points  over  the  mucous  surface  of  the  bronchia.  A  doubt- 
ful convalescence,  a  quick  pulse,  and  a  hectic  state,  suggest  such  a 
state  of  things,  especially  when  combined  with  persistent  bronchitis. 

Erysipelas,  phlebitis,  parotitis,  and  such  like  local  inflammations, 
are  not  uncommon  in  typhoid  fever.  JSuch  lesions  may  be  excited 
by  cold  simply ;  but  the  absorption  into  the  blood  of  putrid  sub- 
stances, from  the  ulcerating  patches  of  Peyer  or  other  diseased 
parts,  may  be  usually,  and  probably  correctly,  considered  to  be  the 
cause  of  most  of  the  secondary  inflammations  already  noticed  to 
occur  in  typhoid,  enteric,  or  intestinal  fever.  Dr.  Parkes  considers 
it  probable,  however,  that  deficient  urinary  excretion  may  have  a 
share  in  their  production  (Parkes  On  the  Urine^  p.  254). 

Such  are  the  more  obvious  secondary  aflfections  which  may  develop 
themselves  during  the  progress  of  typhoid  or  enteric  fever ^  and  the 
derangements  which  these  give  rise  to  constitute  new  phenomena 
in  its  course.  In  some  severe  cases,  however,  the  fever  may  destroy 
the  patient  in  a  few  days,  without  leaving  a  trace  of  organic  lesion 
in  any  part  of  the  bod  v. 

These  secondary  aftections  just  noticed  all  arise  after  the  fever 
has  existed  some  time ;  and  it  appears  now  to  be  pretty  well  estab- 
lished that  the  intestinal  lesion  at  least  is  a  special  growth,  which, 
in  cases  of  recovery,  follows  first  a  progressive  or  developmental 
course,  and  afterwards  retrogrades;  just  as  in  variola  we  first  ob- 
serve the  development  and  maturation  of  the  pustule,  and  subse- 
quently its  disappearance.  The  same  may  be  said  of  the  other  local 
lesions  in  typhoid  fever,  although  the  existence  of  a  special  growth 
is  not  yet  so  fully  established  in  the  case  of  the  thoracic  and  cere- 
bral lesions,  or  in  the  parenchymatous,  as  compared  with  the  mucous 
structures  of  the  intestine;  still,  it  is  believed  by  some  that  an 
action  more  or  less  analogous  to  that  which  occurs  in  the  glands  of 
Peyer  and  the  minute  solitary  closed  vesicles  of  the  ?7€wm,  occurs  also  in 
all  the  secondary  lesions  of  typhoid  fever  in  other  parts  (Dr.  Stokes). 
Specific  characters  of  the  elements  composing  the  growth  cannot  be 
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symptoms  which  typhoid  fever  has  in  common  with  typhus  fever, 
cholera,  small-pox,  dysentery,  scarlet  fever,  diphtheria,  ichorrhsemia. 
The  intensity  of  the  fever  (measured  by  the  thermometer)  is  gener- 
ally  great  in  those  cases,  and  the  fatal  event  occurs  either  at  a  very 
early  period  of  the  fever,  associated  with  cerebral  congestion,  or  it 
may  occur  later,  when  it  may  be  supposed  that  the  danger  is  past. 
This  is  sometimes  termed  the  secondary  poisoning  of  the  blood  (sep- 
ticsemia),  and  is  most  likely  due  to  the  ulcerated  intestines,  with 
the  bowels  perhaps  on  the  verge  of  perforation.  The  pulse  becomes 
rapid  and  small ;  cold,  clammy  sweats  appear ;  and  the  body  begins, 
even  in  life,  to  exhale  a  putrid  odor.  In  cases  where  the  blood  is 
so  gravely  implicated,  gas  has  been  observed  to  become  developed 
during  life,  and  has  been  detected  in  the  veins  at  the  root  of  the 
neck  for  some  minutes  before  death  (Closs,  Frank,  and  Jeffrey 
Marston  in  Med.  Tiroes^  Feb.  7, 1857). 

2.  By  implication  of  excretory  organs  at  an  early  period — for 
example,  the  kidney,  as  denoted  by  albuminuria,  or  by  bloody  urine 
— conditions  which  tend  to  aggravate  the  blood  poisoning. 

3.  By  congestions  of  important  organs — for  example,  the  lungs 
and  the  brain,  in  consequence  of  poisoned  blood ;  and  which  conges- 
tions are  still  further  brought  about  by  the  circulation,  in  the 
bloodvessels,  of  putrid  juices,  or  of  the  substance  of  fibrinous  debris 
of  clots  in  a  granular  condition,  having  formed  as  plugs  in  the  vari- 
cose veins  surrounding  the  sloughs  and  ulcers  of  the  intestines. 

4.  By  hemorrhage  from  the  oowels  during  the  separation  of  the 
gland-sloughs. 

5.  By  exhaustion  from  profuse  diarrhcea  in  cases  where  the 
catan'h  of  the  mucous  membrane  has  been  excessive. 

6.  By  peritonitis,  with  or  without  perforation  of  the  intestines. 
There  are  two  periods  in  the  course  of  the  fever  when  perforation 
is  apt  to  take  place.  The  first  period  is  during  the  separation  of 
the  sloughs,  about  the  end  of  the  second  and  throughout  the  third 
week.  The  second  period  is  during  protracted  convalescence,  with 
atrophy  of  the  intestine  already  described,  and  when  the  ulcers 
are  in  a  weak  atonic  state,  the  result  of  intense  protracted  fever 
and  profuse  catarrh. 

7.  By  peritonitis  subsequent  on  suppuration  of  the  large  mesen- 
teric glands,  and  rupture  of  their  inclosing  capsule  TJenner);  or 
from  the  bursting  of  softened  new  growth  from  the  spleen  into  the 

Eeritoneum  (Robertson,  Jenner)  ;  or  from  ulceration  of  the  gall- 
ladder.  The  average  mortality  among  cases  of  typhoid  fever 
ap[K.'ar6  to  be  about  1  in  5 J  to  1  in  6.  It  is  considerably  less  in 
autunm  than  in  spring ;  and  is  least  of  all  in  winter.  It  tends  to 
be  greater  among  mates  than  females  ;  and  the  average  age  of  fatal 
cases  appears  to  be  about  23.5.  The  mortality  increases  to  a  small 
extent  as  life  advances.  The  disease  in  certain  places  seems  never 
to  be  absent,  and  is  invariably  most  prevalent  during  autumn,  at 
the  time  that  diarrha?a  is  most  common ;  and  it  has  been  observed 
to  be  especially  prevalent  in  seasons  remarkable  for  their  high  tem- 
perature (Murcuison).  ^ 

[Prognosis. — The  prognosis  in  typhoid  fever  should  be  always  very 
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of  an  epidemic  of  typhoid  fever,  and  if,  on  careful  examination,  no  local 
disease  can  be  found,  there  will  be  good  reason  to  suspect  the  presence 
of  the  disorder,  even  though  the  so-called  distinctive  symptoms  are  want- 
ing. The  absence  of  the  prodromic  s^ntnptoms  special  to  the  exanthemata, 
should  prevent  its  being  mistaken  for  them.  The  visceral  inflamma- 
tions of  old  persons  are  often  latent,  and  accompanied  with  extreme'  de- 
bility ;  but  a  regard  to  the  time  of  life,  and  careful  physical  exploration, 
will  generally  make  the  case  clear.  Granular  meningitis  in  children,  may 
be  mistaken  for  typhoid  fever.  Besides  the  absence  of  the  special  symp- 
toms of  typhoid  fever,  as  well  as  of  the  bronchial  complication,  in  granular 
meningitis  there  are  commonly  constipation,  frequent  vomiting,  retraction 
of  the  abdomen  instead  of  tympany ;  and  active  delirium  is  an  early  symp- 
tom, followed  by  deep  coma.  The  facial  expression  of  the  two  disorders 
is  totally  different.  Acute  phthisis  in  some  respects  often  resembles 
typhoid  fever ;  but  the  great  and  increasing  difficulty  of  respiration,  the 
presence  and  site  of  the  moist  crepitant  rhonchi,  general  lessened  reson- 
ance of  the  chest,  the  peculiar  hue  of  the  surface,  and,  indeed,  the  absence 
of  the  really  distinctive  phenomena  of  typhoid  fever,  should  hinder  us  from 
confounding  two  disorders,  which  really  have  but  few  common  elements, 
and  sufficiently  distinguishing  ones,  to  prevent  an  erroneous  diagnosis. 

The  late  Dr.  Southey  Warter  has  published  some  valuable  thermomet- 
rical  observations  respecting  the  differential  diagnosis  of  typhoid  fever  and 
typhos  (8L  Bartholomew's  Hoapital  Reports^  1866).  In  typhus  the  rise  of 
temperatnre  pretty  generally  follows  that  of  the  pulse ;  but  in  typhoid  fever 
he  did  not  find  this  to  be  the  case.  While  the  pulse  rarely  is  more  than 
120  before  the  8th  day,  and  this  number  is  uncommon,  the  temperature 
reaches  from  102.4°  to  104.3°  Fahr.  In  typhoid  fever  the  highest  after- 
noon temperatures  are  reached  about  the  4th  day ;  the  highest  in  typhus 
osoally  on  the  7th,  sometimes  on  the  8th,  and  rarely  as  late  as  the  11th 
or  12th  days.  Both  in  typhus  and  typhoid  fever  there  is  a  singular  tend- 
ency of  the  body-heat  to  rise  every  alternate  day,  especially  in  the  odd 
days ;  in  t\T)hus  rises  are  common,  on  the  13th  and  16th  days ;  in  typhoid 
fever,  on  the  9th,  11th,  and  15th.] 

Origin  and  Propagation  of  Typhoid  Fever — It  is  now  about  thirty 
years  since  M.  Bretonneau  related  to  the  French  Academy  of  Medi- 
cine a  series  of  cases  in  which  the  communication  of  this  disease 
from  person  to  person,  and  its  modes  of  propagation  in  this  way, 
were  so  evident  as  to  admit  of  no  reasonable  doubt.  Nevertheless, 
the  conclusion  arrived  at  has  not  been  generally  accepted  by  the 
profession,  so  that  the  communieability  of  typhoid  fever  has  not 
met  with  general  belief. 

[Though,  as  a  general  rule,  the  contagious  principle  of  typhoid  fever  is 
not  very  active,  it  is  incontestable  that  the  disease  is  communicable,  and, 
as  Dr.  Trousseau  remarks,  the  number  of  those  who  deny  it  lessens  daily. 
Most  of  the  French  physicians  living  in  the  rural  districts  have  always 
advocated  its  contagiousness,  whilst  those  of  Paris  for  a  long  time  denied 
it  Dr.  Nathan  Smith,  as  far  back  as  1824,  maintained  that  it  was  as  con- 
tagious as  small-pox  or  measles.  In  July,  1829,  Dr.  Bretonneau  trans- 
mitted to  the  French  Academy  of  Medicine  a  communication,  in  which 
he  asserted  the  contagiousness  of  dothienentdrie,  as  it  prevailed  in  the 
ooontr}'  (Archives  Gen.  de  Med.^  t.  xxi,  p.  57).  Chomel,  in  his  Le<,'ons  de 
Clinique  MediraJe^  jmblished  in  1834,  inclined  to  this  opinion,  though,  as 
he  acknowledges,  it  was  contrary  to  the  general  sentiment.    Gendron,  of 
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fever.  Twenty-nine  others  carried  the  seeds  of  the  fever  with  f  hem, 
and  were  laid  up  by  it  at  their  own  homes.  Of  these  twenty-nine, 
it  was  ascertained  that  as  many  as  eight  communicated  the  disorder  to 
persons  who  were  engaged  in  attendance  upon  them. 

In  further  illustration  of  the  doctrine  of  commuuicability,  Dr. 
Budd  cites,  with  minute  details,  numerous  examples  in  the  village 
of  "North  Tawton,"  in  which  tvphoid  fever  having  once  appeared 
in  a  household,  it  extended  itself  to  one  or  more  members  of  the 
family  before  it  finally  died  away.  During  the  prevalence  of  the 
fever  in  this  village,  it  also  so  happened  that  three  persons  left  the 
place  after  they  had  become  diseased,  and  each  of  the  three  persons 
communicated  the  same  disease  to  one  or  more  of  the  persons  by 
whom  they  were  surrounded  in  the  new  neighborhood  whither 
they  went.  While  two  of  these  men  remained  in  the  village  of 
"!North  Tawton,"  they  both  lodged  in  a  court  having  a  single  and 
a  common  privy  in  it,  and  next  door  to  a  house  where  typhoid  fever 
was.  In  due  course  of  time  and  events  both  took  the  disease.  The 
third  man  was  a  friend  who  came  to  see  one  of  the  two  men  already 
sick.  He  assisted  to  raise  his  sick  friend  in  bed,  and  while  so  em- 
ployed was  quite  overpowered  by  the  smell  from  the  sick  man's 
body.  The  sense  of  this  pestilent  smell  harassed  him  for  days.  He 
felt  very  unwell  from  that  time ;  and  on  the  tenth  day  from  the 
date  of  the  event  just  noticed,  he  was  seized  with  shivering,  fol- 
lowed by  the  complete  expression  of  an  attack  of  typhoid  fever, 
which  was  of  long  duration ;  and  before  he  became  convalescent 
two  of  his  children  were  laid  up  with  the  same  disease,  as  well  as  a 
brother,  who  lived  at  some  distance,  but  who  repeatedly  visited  him 
during  his  illness.  Except  in  the  houses  of  these  men  no  fever  ex- 
isted m  that  part  of  the  country.  Further,  most  interesting  and 
conclusive  examples  are  sciven  in  Dr.  Budd's  admirable  papers  pub- 
lished in  the  Lancet  of  9th  July,  1859,  which  pix>ve  beyond  question 
that  typhoid  (intestinal)  fever  is  a  most  readily  communicable  dis- 
ease. The  facility  for  propagation,  however,  seems  to  be  modified 
under  particular  circumstances  of  season,  place,  and  habits  of  life ; 
in  other  words,  the  propagation  of  the  disease  requires  some  special 
conditions,  which  may  be  said  of  the  whole  class  of  communicable 
diseases. 

2.  The  disease  having  once  occurred,  the  patient  is  protected 
from  a  second  attack.  The  specific  nature  of  the  disease  is  thus 
also  established,  for  the  fever  not  only  propagates  itself,  but  propa- 
gates no  other  kind  of  fever — one  case  following  another  witn  the 
same  constancy  of  specific  type  that  small-pox  follows  small-pox  or 
measles  succeeds  to  measles. 

3.  There  seems  also  to  be  a  definite  period  in  which  the  poison  is 
latent  after  being  communicated — a  period  of  incubation,  during 
which  a  definite  interval  elaiises  before  the  development  of  tlie  fever 
begins.  This  period,  according  to  Dr.  Budd's  exjierience,  seems  to 
be  from  about  a  week  to  ten  or  fourteen  days.  The  living  hmiuin 
hody^  therefore^  is  the  soil  in  which  this  spedjic  poison  breeds  and  multi- 
plies;  ana  that  most  specific  of  processes  which  constitutes  the  fever  itself 
is  the  process  by  which  the  multiplication  is  effected. 
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decomposition  and  dissemination  by  the  air  and  water  supplj.  Diar- 
rhoea was  common.  Badly  constructed  sinks  within  a  few  yards  of  the 
camp  were  the  rule,  and  not  unfrequently  no  sinks  were  used,  but  the  en- 
virons of  the  camp  were  converted  into  a  general  latrine.  Privy  odor 
was  soon  developed,  and  the  drinking-water  contaminated.  When  suf- 
ficient time  had  elapsed,  t>7)hoid  fever  declared  itself  amongst  those  who 
had  not  completed  the  seasoning  process,  or  those  who  had  acquired  a 
special  susceptibility  to  the  poison."  (United  States  Sanitary  Commis- 
sion's Memoirs  of  the  War  of  the  Rebellion^  p.  200.)] 

PreYentiYe  Measures,  or  Measures  for  Checking  the  Spread  of  Typhoid 
Pever. — ^The  measures  about  to  be  specified  have  been  made  public 
through  the  writings  of  Dr.  William  Budd  on  this  subject ;  and, 
provided  they  are  thoroughly  and  efficiendy  carried  out^  it  is  believed 
that  the  recurrence  of  typhoid  fever  may  be  entirely  prevented. 

To  enable  us  to  judge  of  the  extent  of  the  infection  to  be  destroyed, 
there  are  two  elements  to  be  taken  into  account, — Firsts  The  amount 
and  duration  of  the  intestinal  discharge  in  each  case ;  and.  Second^ 
The  number  of  cases  actually  occurring.  With  regard  to  the  first, 
Louis  has  found  that  the  average  duration  of  the  alvine  flux  in  cases 
of  typhoid  fever  is  fifteen  days  in  mild  cases  and  twenty^x  days  in 
severe  cases.  With  regard  to  the  second  point — ^namely,  the  number 
of  cases  occurring — the  Reports  of  the  Registrar-General  show  that 
at  least  100,000  to  150,000  cases  of  typhoid  fever  occur  annually  in 
England  alone.  In  other  words,  "  every  year  in  Enaland  more  than 
100,000  human  intestines^  diseased  in  the  way  alreauy  described^  con- 
tintu  ecLch^for  the  space  of  a  fortnight  or  thereabouts^  to  discharge  upon 
the  ground  floods  of  liquid,  charged  with  mutters  on  which  the  specific 
poison  of  a  communicate  disease  has  set  its  most  specific  mark'^  (Budd). 

The  measures  recommended  for  preventing  the  spread  of  this  fever 
are  founded  on  the  power  of  chemical  agents  to  destroy  absolutely 
the  material  which  contains  or  carries  the  specific  virus  of  such  com- 
municable diseases.  Assuming  it,  therefore,  to  be  certain  that  the 
intestinal  discharges  in  typhoia  fever  are  the  media  of  propagating 
the  disease,  it  is  no  less  certain  that,  by  subjecting  the  discharges 
ON  their  issue  from  the  body  to  the  action  op  powerful  decom- 
posing chemical  agents,  they  may  be  entirely  destroyed  or  de- 
prived of  their  specific  virus.  He  suggests  the  following  details 
of  procedure: 

1.  All  discharges  from  the  fever  patient  should  be  received  on 
their  issue  from  the  body  into  vessels  containing  a  concentrated  solu- 
tion of  chloride  of  zinc. 

2.  Two  ounces  of  a  caustic  solution  of  chloride  of  zinc  should  be 
put  in  the  night-stool  on  each  occasion  before  it  is  used  by  the  fever 
patient. 

8.  All  tainted  bed  or  body  linen  should,  immediately  on  its  re- 
moval, be  placed  in  water  strongly  impregnated  with  the  same 
agent. 

4.  The  water-closet  should  be  flooded  several  times  a  day  with  a 
strong  solution  of  chloride  of  zinc ;  and  some  chloride  of  lime  should 
be  also  placed  there  to  serve  as  a  source  of  chlorine  in  the  gaseous 
form. 
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puerperal  fever,  and  cholera,  yet  there  does  not  seem  to  be  sufficient 
evidence  to  show  that  any  of  these  causes  can  produce  a  disease 
which  is  of  so  specific  a  nature  as  to  be  maintained  and  propagated 
by  a  specific  poison  venerated  in  the  body  alone.  Undouotedly ,  the 
state  of  ill-health  induced  by  the  decomposing  material  of  night-soil 
and  the  like,  does  produce  a  state  of  the  system  favorable  to  the  develop- 
ment^ not  alone  of  typhoid  fever,  but  of  manv  other  specific  diseases, 
such  as  cholera,  dysentery,  yellow  fever,  and  the  like.  This  predis- 
position to  such  diseases  seems  to  be  exactly  analogous  to  the  prepa- 
ration of  a  soil  for  seed.  Dr.  Carpenter,  also,  long  ago,  showed  phy- 
siologically what  observation  has  since  confirmed — namely,  that  de- 
caying animal  material,  especially  night-soil,  seems  to  be  for  some 
poisons  {e.  ^.,  cholera  and  yellow  fever)  great  centres  or  foci,  where 
the  specific  germs  or  poisons  are  able  to  multiply ;  and  for  the  propa- 
gation of  which  "  foulness  of  medium  is  indispensable."  An  inter- 
esting question  for  inquiry  is  thus  opened  up  as  to  whether  the 
germs  of  typhoid  fever,  cholera,  and  the  like,  could  be  iriade  ex- 
perimentally to  grow  or  increase  upon  or  about  organic  matter,  just 
as  the  germs  or  spores  of  many  fungi  are  induced  to  grow  in  col- 
lections of  manure  (Dr.  Lankester).  In  such  collections  on  the 
earth's  surface  there  is  reason  to  believe  that  germs  of  diseases  like 
cholera  and  typhoid  fever,  and  yellow  fever,  may  find  a  resting- 
place — that  thus  they  are  always  extant  somewhere — although  it 
may  be  only  now  and  then,  when  season  and  other  conditions  con- 
spire, that  they  display  their  full  power  as  epidemic  diseases.  As 
Buch,  they  seem  to  occur  every  now  and  then  as  "  mysterious  cycles," 
the  existence  of  which  we  admit,  but  do  not  understand.  The  ex- 
periments of  Dr.  Barker  on  cesspool  air  prove  that  long  inhalation 
of  an  atmosphere  charged  with  the  gases  evolved  from  decomposing 
organic  matter  is  capable  of  producing  a  series  of  symptoms  of  the 
foUowing  character — namely,  increased  heat  of  the  skin,  thirst, 
irregular  and  feeble  muscular  contractions,  and  diarrhcea.  These 
symptoms  continue  so  long  as  the  person  is  exposed  to  the  influence 
of  tne  foul  air ;  but  ^vhen  the  cause  is  removed,  there  is  no  con- 
tinuance of  symptoms,  no  recurrence  nor  remitteney,  but  a  tendency 
to  recovery.  No  communicable  disorder  is  induced.  The  poison  of 
the  foul  air  acts  for  the  time  as  chloroform  might  act,  and  so  soon 
as  removed,  recovery  progresses. 

The  history  of  typhoid  fever,  whose  leading  features  have  been 
described  in  the  previous  pages,  is  wholly  inexplicable  ujxjn  the 
"pythogenetic  theory"  of  L)r.  Murchison.  On  the  contrary,  it  is 
emphatically  the  history  of  a  specific  disease  generating  a  specific 
poison,  and  propagating  itself  by  it : 

^^ Mutatis  mutandis^^^  writes  Dr.  Budd,  "it  is  the  history  of  small-pox^ 
it  is  the  history  of  scarlet  fever ^  it  is  the  history  of  malignant  cholera. 
In  all  these  si)ecific  contagions  we  meet  with  these  same  alternations  of 
slumber  and  activity ;  of  widespread  prevalence  in  one  place,  while  other 
places  hard  by  remain  free ;  and  finally,  with  the  same  successive  invasion 
of  neighboring  places,  in  such  wise  that  the  reigning  disorder — be  it 
small-pox,  measles,  scarlet  fever,  intestinal  fever,  or  malignant  cholera — 
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Professor  Jones  further  remarks :  '^  If  the  contagious  nature  of  typhoid 
fever  be  admitted,  might  not  the  relative  greater  proportion  of  persons 
liable  to  the  disease  in  the  country  and  villages,  where  it  more  seldom 
prevails,  as  well  as  the  intimate  relations  and  associations,  and  constant 
visiting  amongst  the  entire  population,  and  especially  the  collection 
together  at  stated  periods  in  one  or  more  houses  of  worship  of  a  large 
proportion  of  the  inhabitants,  account  for  the  apparent  more  extended 
action  of  the  fever  after  its  introduction  into  small  towns  and  villages, 
inthont  the  necessity  of  resorting  to  the  hypothesis  of  the  propagation  of 
the  disease  by  the  emanations  of  the  cesspools  ?  However,  if  the  entire 
lesion  of  typhoid  fever  be  the  characteristic  manifestation  of  the  disease, 
corresponding  to  the  eruption  of  small-pox,  we  must  admit  that  the  theory 
of  Drs.  Budd,  Simon  and  Aitkin,  has  much  plausibility,  and  even  proba- 
bility. According  to  this  view  the  discharges  from  the  bowels  in  typhoid 
fever  might  be  regarded  in  the  same  light,  as  far  as  their  contagious 
nature  was  concerned,  as  the  matter  formed  upon  the  surface,  and  cast 
off  in  the  form  of  scabs  in  small-pox.  The  admission  of  this  theory  does 
not  at  all  overthrow  the  assertion  that  animal  putrefaction  does  not  gen- 
erate under  any  circumstances  a  contagious  fever,  for  in  the  case  of  the 
excrements  voided  in  typhoid  fever,  the  poison  is  the  result  of  the  actions 
going  on  in  the  li>ing  body,  and  is  not  the  product  of  the  decomposing 
excrements  "  (p.  603).] 

Treatment  of  Enteric  or  Typhoid  Fever. — The  chief  indications  of 
treatment  are  to  reduce  temperature  and  subdue  vascular  excite- 
ment, if  these  be  in  excess ;  to  restrain  and  moderate,  but  not  to 
suppress  or  check,  the  diarrhoea ;  to  stimulate  the  nervous  system 
when  necessary;  to  obtain  a  free  action  of  the  kidneys;  and  to 
influence  the  elimination  of  the  morbid  growth  from  the  intestinal 
glands. 

To  accomplish  the  first  of  these  indications  the  use  of  digitalis  has 
been  especiallv  recommended  by  Wunderlich.  He  considers  that  it 
decidedly  mitigates  the  febrile  symptoms  which  are  present  in  severe 
cases  at  the  time  when  the  ulcers  begin  to  heal,  and  which  often 
impede  or  prevent  recovery.  He  advocates  its  use  in  the  severe 
fonns  of  the  fever  only,  e8i)ecially  at  a  time  when  most  danger  is  to 
be  apprehended  from  the  violence  of  the  fever  in  the  second  week, 
when  the  evening  temperature  is  at  its  highest  (105°  to  108°  Fahr.), 
and  when  the  remissions  in  the  morning  are  slight ;  when  the  pulse 
is  frequent,  110  to  120,  or  more.  In  mild  cases  it  is  superfluous. 
He  finds  that  in  the  form  of  infusion  it  is  easily  absorbed  by  the 
intestines  of  patients  suftering  from  fever ;  and,  if  given  in  a  suita- 
ble dose,  has  most  marked  eftects  in  subduing  the  rate  of  pulsation, 
and  in  reducing  animal  heat.  Large  doses  of  the  infusion  should  be 
given  without  mterruption  until  the  full  eftect  has  been  obtained,. — 

An  infusion  of  fifteen  or  twenty  grains  of  digitalis  in  eight  or  ten  ounces 
of  boiling  distilled  water  may  be  consumed  in  twenty-four  hours  by  adult 
patients. 

It  acts  more  rapidly  on  animal  temperature  than  on  the  heart. 
For  the  first  few  days  after  its  use  the  decrease  of  temperature  is 
rather  slight,  but  may  afterwards  become  considerable ;  and  after  it 
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small  and  repeated  doses,  [or  prepared  chalk,  with  or  without  bis- 
muth.] This  latter  remedy  retards  the  peristaltic  action  of  the 
intestines,  and  lessens  the  secretion  from  the  mucous  membrane. 
The  dose  must  be  regulated  so  as  to  avoid  vomiting ;  and  the  feel- 
ing of  nausea  which  is  apt  to  follow  the  first  dose  soon  disappears 
wfth  continued  use. 

Dr.  Murchison,  on  the  other  hand,  agrees  with  the  late  Dr.  Todd, 
who  writes  as  follows:  "Restrain  diarrhoea  and  hemorrhage  in 
typhoid  fever,  and  when  you  have  fairly  locked  up  the  bowels,  keep 
tnem  so.  Patients  will  go  for  four  or  six  days,  or  even  longer, 
without  suffering  inconvenience  from  this  state  of  constipation." 
Dr.  Huss  and  Dr.  Murchison  speak  highly  of  the  benefits  to  be  de- 
rived from  the  mineral  acids — hydrochloric  and  sulphuric*  espe- 
cially. From  fifteen  to  thirty  minims  of  the  dilute  acids  may  be 
given  every  three  or  four  hours ;  and  with  each  dose  Dr.  Murchison 
recommends  half  a  grain  of  quinine,  as  in  the  following  prescription 
for  an  adult : 

B.  Acid.  Sulph.  dil.,  vel  Acid.  Hydrochlor.  dil.,  tgjxx.  ad.  xxx. 

Quiniffi  Sulph.,  gr.  i  ad.  gr.  j. 

Syrup.  Aurantii,  .^ss. 

Aquse  Canii,  ad.  jj. 
Fiat  haustus,  3&  vel  4^,  hor^  sumendus  (Murchison). 

He  is  of  opinion  that  if  ^here  be  more  than  two  motions  in  the 
twenty-four  hours,  with  marked  prostration,  that  astringents  should 
be  had  recourse  to.  A  starch  enema,  containing  from  ten  to  twenty 
drops  of  laudanum,  should  be  administered  towards  evening,  and 
recourse  may  also  be  had  to  the  following  draught : 

R.  Acid.  Sulph.  Aromat.,  igjxxx. 
Liq.  Opii.  Sedativ.  (Battley),  tgjiij. 
Aq.  Menth.  Pip.,  Sj  ;  misce. 
Fiat  haustus,  4t&  vel  6tS,  quaque  hora  sumendus  (Murchison). 

K  the  mineral  acids  are  not  tolerated  by  the  stomach,  acetate  of 
lead  is  worthy  of  trial,  in  doses  of  two  or  three  grains  in  solution 
every  four  or  six  hours,  with  or  without  an  eighth  of  a  grain  of 
morphia  (Murchison). 

Alum  dissolved  in  gum,  to  the  amount  of  twenty-four  grains  in 
a  day,  which  may  be  increased  to  one  drachm,  is  best  given  in  the 

♦  [With  a  view  of  ascertaining  any  curative  influence  that  might  be  exerted  by  sul- 
pfaoric  acid  in  continued  fever,  Dr.  Irving  W.  Lyon  instituted  a  comparison  in  the 
rata  of  mortality  in  the  male  fever  ward  at  the  Bellevue  Hospital,  New  York,  in 
cases  treated  with  and  without  the  acid,  during  periods  of  six  months.  He  left  out 
all  cAses  where  death  took  place  within  forty-eight  hours  after  admission.  From 
January  l»t  to  July  1st,  18fi3,  70  cases  of  fever  were  treated  without  sulphuric  acid, 
with  14  deaths,  or  20  per  centum.  From  July  ist,  1863,  to  January  Ist,  1864,  78 
cases  were  treated  with  sulphuric  acid;  tliere  were  8  deaths,  or  10.26  per  centum. 
The  general  treatment  in  both  series  was  essontially  the  same.  The  apparent  reduc- 
tion of  mortality  was  one-half  {Am.  Med.  Times^  February,  1864J.  Magnuo  Huss, 
of  Stockholm,  very  strongly  recommends  dilute  phosphoric  acid,  in  hourly  doses  of 
about  ten  minims. — Editor.] 

TOL.  I.  26 
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late  Dr.  Anthony  Todd  Thomson  used  to  give  it;  and,  from  the 
observation  of  many  cases  under  the  care  of  this  phvsician,  as  well 
as  from  his  own  experience,  Dr.  Parkes  considers  tnat  ccUoTnel  is  a 
medicine  to  be  strongly  recommended  in  typhoid  fever.  But  it 
must  not  be  given  later  than  the  tenth  or  eleventh  day,  and  at  no 
time  in  large  doses. 

One  or  two  grains  twice  a  day  is  enough,  although  Wunderlich 

S'ves  one  to  Jive  grains  twice  daily  ;  hut  Jive  grains  is  considered  by 
p.  Parkes  to  be  too  large  a  dose. 

Dr.  Wood,  of  Philadelphia,  bears  testimony  also  to  the  benefit  to 
be  derived  from  mercury  about  the  seventh  or  ninth  day  of  the 
fever.  He  believes  "  it  tends  in  some  degree  to  arrest  the  progress 
of  the  disease  in  the  glands  of  Peyer,  and  to  promote  resolution  of 
the  inflamed  patches.  He  prefers  minute  doses  of  the  blue  pill 
mass — a  ^rain  every  two  hours — till  the  mouth  is  slightly  affected, 
associated  with  small  doses  of  ipecacuanha,  when  the  stomach  is 
not  irritable.  The  beneficial  effect  of  this  combination  is  shown  by 
the  tongue  becoming  moist,  the  skin  relaxed,  and  the  symptoms 
generally  being  ameliorated.  Dr.  Wood  recommends  twelve  grains 
of  blue  pill  mass  to  be  combined  with  two  grains  of  ipecacuanha 
pawderj  with  two  grains  of  opium  powder;  ana  the  whole  being  di- 
vided into  twelve  pills,  one  may  be  taken  every  hour,  or  every  hour 
and  a  half,  or  every  two  hours  {Practice  of  Medicine^  vol.  i,  p.  845, 
4th  edition). 

Calomel  is,  however,  contraindicated  if  the  diarrhoea  is  excessive, 
or  if  there  should  be  excessive  pains  in  the  bowels,  with  early  and 
violent  meteorism.  It  is  also  not  proper  to  be  given  if  the  conoition 
of  the  patient  is  ansemic,  or  if  there  is  a  decided  hemorrhagic  diath- 
eeis.  It  is  most  useful  as  a  restorative  of  the  intestinal  functions 
in  eases  where  the  tongue  is  dry  and  coated,  where  thirst  is  absent, 
and  when  the  urine  is  cloudy  and  of  low  specific  gravity.  If  the 
first  dose  is  vomited,  the  administration  must  be  repeated.  Cal- 
omel has  no  direct  eftect  on  the  pulsation  or  respiration,  nor  on  the 
cerebral  functions ;  but  its  beneficial  influence  is  very  decidedly  ap- 
preciable by  the  modifications  of  temperature  which  it  induces,  and 
which  have  been  already  noticed  at  page  360. 

No  general  rules  can  be  laid  down  to  guide  the  treatment  of  the 
intercurrent  phenomena  or  accidents  of  the  disease.  Combinations 
of  remedies  nmst  be  adapted  to  correct  the  several  functions  which 
may  be  simultaneously  aeranged,  so  that  treatment  must  be  varied 
according  to  the  functions  mainly  implicated  or  suspended,  and  to 
the  degree  of  their  aftection. 

Abdominal  pains  and  meteorism  may  be  relieved  by  mustard 
poultices,  or  turpentine  stupes  may  be  applied,  followed  by  simple 
not  water  fomentations.  After  these  remedies  have  been  used,  cold 
water  compresses  over  the  abdomen  tend  ^to  lessen  the  tension  and 
the  gurgling  in  the  intestines,  and  to  diminish  the  tenderness  on 
preesure.  They  counteract  the  inclination  to  meteorism,  and  lessen 
excessive  diarrhoea.  Dr.  Hnss  believes  also  that  the  ulcerations  in 
the  ileum  are  prevented  from  spreading;  and  that  perforations  of 
the  intestine  have  been  of  much  rarer  occurrence  since  he  com- 
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emulsion  with  gum  arabic,  loaf  sugar,  water  (WoodV  or  in  an 
emulsion  with  the  yolk  of  an  egg  and  honey  or  mucilage  (Hubs). 
Amelioration  of  the  symptoms  may  be  observed  in  twenty-four  or 
forty-eight  hours — the  tongue  becoming  more  moist,  and  covered 
with  a  white  fur — distension  of  the  abdomen  ceases  to  progress,  and 
after  a  time  diminishes.  The  use  of  the  oil  should  be  continued 
imder  these  circumstances ;  but  the  dose  should  be  gradually  di- 
minished.* 

[The  chlorate  of  potash,  in  doses  of  five  grains,  may  be  given  in  cam- 
phor-water or  weak  bitter  infUsions,  every  two  hours.  Under  its  use  the 
tongue  often  becomes  clean  and  moist  (Garnett,  Hunt,  Copland,  Wat- 
son). Chlorinated  soda — ten  to  fifteen  drops  in  camphor  julep — is  highly 
praised  by  Copland,  Chomel,  and  Graves.] 

Tonics  and  stimulants  may  be  absolutelv  essential  on  account  of 
debility  attending  the  advanced  stage  of  the  disease,  generally  about 
the  third  week.  When  the  pulse  is  slow  and  feeble,  the  skin  cool, 
the  tongue  and  teeth  incrusted  with  dark  sordes,  at  an  advanced 
period  of  the  fever,  then  stimulants  are  obviously  necessary.  But 
even  when  the  pulse  is  feeble,  but  yet  frequent,  and  the  skin  hot, 
stimulants  are  even  then  known  to  be  of  service  ;  but  it  is  necessary 
to  administer  them  with  great  caution,  and  to  watch  the  eftects 
constantlv  and  closely.  If  their  use  is  found  to  augment  the  heat 
of  the  skin,  and  to  increase  the  frequency  of  the  pulse,  and  to  aggra- 
vate the  delirium  or  stupor,  it  is  then  necessary  to  suspend  their 
use.  They  are  known  to  be  doing  good  service,  however,  if  they 
lessen  the  frequency  of  the  pulse,  and  increase  its  fulness  and 
strength ;  if  the  skin  becomes  cool  and  moist,  and  if  the  delirium  is 
subdued  or  moderated ;  and  especially  if  refreshing  sleep  be  procured. 
I)r.  Wood  recommends  the  use  of  wine  wh^,  prepared  by  adding 
one  qvxirt  of  good  sherry  wine  to  two  quarts  ofboilivg  milk^  and  strain- 
ing after  coagulation.  Of  this  a  tablespoonful  or  more  may  be  given 
every  hour  or  every  two  hours.  If  the  strength  is  greatly  reduced, 
it  mav  be  necessary  to  give  pure  wine  or  brandy  ;  or  even  sulphuric 
or  chloric  ether  in  cases  of  great  prostration. 

[If  a  patient  with  typhoid  fever  is  properly  nourished  from  the  outset 
of  the  attack,  alcoholic  stimulants  will  not  be  necessary  in  a  large  num- 
ber of  cases.  They  are  greatly  overused.  When,  in  spite  of  the  early 
and  regular  administration  of  food,  there  is  great  prostration,  or  ataxic 
phenomena  come  on,  stimulants  should  be  at  ouce  prescribed;  sound 
sherry  wine  is  the  best  form  for  their  administration,  or,  where  diar- 
rhoea is  excessive,  a  pure  Port,  or  Tarragona,  wine ;  they  are  best  given 
with  milk,  eggs,  or  broth.  Iced  champagne  is  often  very  grateful  and 
happy  in  its  effects,  particularly  where  there  is  obstinate  inappetency,  or 
gastric  irritability.     Brandy  is  preferable  to  whiskey.     It  has  been  pro- 

♦  [The  value  of  turpentine  in  typhoid  fever  is  very  doubtful.  After  a  good  deal 
of  experience  with  the  turpentine  treatment,  the  writer  has  never  scon  any  result  which 
could  be  fairly  attributable  to  it,  except  disordering  the  stomach.  Dr.  Gerhard's 
teitimonj  ia  to  same  point ;  he  says :  ^*  I  cannot  think  it  of  much  value  ...  in  ordi- 
nary caset  it  is  perfectly  nugatory."  {Pennsylvania  Hospital ReporUf  1S6S.) — Editor.] 


THB  DIET  DURING  TYPHOID  FEVER.  391 

• 

pure  jelly  of  ripe  fruits ;  but  fruit  in  its  crude  state  is  to  be  strictly 
withheld.  It  is  necessary,  as  a  rule,  to  rive  food  at  certain  inter- 
vals and  in  certain  quantities.  A  wineglassful  should  be  given  at 
least  every  two  or  three  hours  [through  the  day  and  night,]  accord- 
ing to  the  state  of  digestion  and  the  demands  upon  the  strength 
of  the  patient.  It  may  be  that  the  patient  is  unable  to  swallow, 
from  the  dry  and  shrivelled  state  of  his  tongue.  Before  offering 
him  food  or  drink,  therefore,  the  nurse  should  put  a  teaspoonful  of 
lemon-juice  and  water  into  his  mouth.  She  must  then  wait  a  min- 
ute or  so,  until  the  fur  upon  the  tongue  and  mouth  is  softened  and 
moist,  after  which  the  patient  will  often  drink  or  take  his  food 
with  ease.  Milk  in  small  quantities,  [two  or  three  ounces,  to  which 
a  little  lime-water,  or  bicarbonate  of  soda,  or  Vichy  water,  may  be 
added,  if  there  is  much  acidity  of  stomach,  or  cream,  or  a  raw  egg 
beaten  up  with  water  and  sugar,]  frequently  repeated,  will  be  found 
an  excellent  diet ;  and  animal  broths  and  jellies  may  ultimately  be 
given.  The  eztracium.  carnis^  as  prepared  by  Liebig,  is  a  most  valu- 
able nutriment  for  typhoid  fever  patients. 

[The  patient  should  be  placed  under  the  most  favorable  hygienic  con- 
ditions ;  he  should  be  withdrawn  from  all  disturbing  or  depressing  in- 
fluences,  and  perfect  quiet  of  mind  and  body  enjoined.  Free  and  abun- 
dant ventilation  and  strict  cleanliness  of  the  apartment  are  indispensable, 
together  with  light  bedding,  which  should  be  changed  daily.  The  excreta 
most  be  removed  immediately,  and  disinfectants  and  deodorizers  frequently 
employed.  Those  parts  of  the  body  that  may  be  exposed  to  pressure  are 
to  be  daily  examined,  and  if  found  reddened,  they  should  be  gently  rubbed, 
and  protected  by  some  artificial  cuticle,  and  a  water-  or  air-cushion  used. 
The  state  of  the  bladder  should  be  ascertained  frequently,  and  when  neces- 
sary, the  water  ought  to  be  drawn  off.] 

The  utmost  caution  is  necessary  as  to  diet  and  aperients  during 
convalescence ;  Jirst^  as  to  opening  the  bowels,  castor  oil  or  simple 
enemata  are  the  only  means  whicn  should  be  resorted  to  ;  secondly^ 
as  to  diet,  no  flesh  meat  should  be  allowed  till  at  least  seven  days 
after  all  the  febrile  phenomena  have  passed  away,  and  the  food 
should  be  as  free  as  possible  of  excrementitious  matter,  [and  at  first 
should  be  given  well  hashed  or  minced.]  Malt  liquors  should  not 
be  taken  before  food. 

[During  the  whole  of  convalescence  g^eat  care  and  vigilance  are  re- 
quired, and  the  patient  must  be  closely  watched.  Exposure  to  cold,  or 
any  fatigue  or  mental  excitement,  are  to  be  strictly  avoided.  The  quan- 
tity of  food  allowed  must  be  rigorously  within  the  capacity  of  the  diges- 
tive ftinction,  otherwise  there  will  be  risk  of  gastro-intestinal  troubles — 
tnappetency,  nausea,  vomiting,  gastric  pain,  tympany,  diarrhoea,  and  in- 
testinal perforation ;  or  of  evening  fever  exacerbations ;  or  of  a  relapse. 
Bear  constantly  in  mind  the  yet  unhealed  ulcers  of  the  small  intestine ; 
strengthen  the  digestive  organs ;  and  be  careful  to  do  nothing  that  may 
weaken  them.  Most  of  the  consecutive  disorders  of  convalescence  will 
n^ually  disappear  as  the  waste  of  the  system  is  healthily  repaired. 
Paralysis,  mania,  dropsy,  aphasia,  if  existing,  cease  by  degrees  as  the 
strength  returns.     Wine,  and  the  vegetable  and  mineral  tonics  are  gen- 
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the  tropical  wars  (Parkes  "  On  the  Causes  of  Sickness  in  English 
Wars,  Journal  of  Royal  United  Service  Institution^  vol.  vi).  W  her- 
ever  men  are  closely  crowded  together  in  ill-ventilated,  unwholesome 
dwellings,  typhus  is  sure  to  appear.  It  has  often  passed  from  the 
army  to  the  civil  population,  ana  has  thus  dispeopled  towns,  and  even 
great  districts  of  country.  But  its  ravages  in  the  English  armv  have 
never  been  comparable  to  those  which  have  occurred  in  foreign 
forces,  as  the  statements  of  Murchison  and  Parkes  fully  demon- 
strate :  "  In  the  vear  1489  no  fewer  than  17,000  of  the  troops  of  Fer- 
dinand, then  besie^nff  Granada,  were  destroyed  by  a  spotted  fever, 
to  which  the  Spaniards  applied  the  same  name  that  they  afterwards 
gave  to  typhus.  In  1552  a  petechial  fever  devastated  the  army  of 
the  Emperor  Charles  V  during  the  siege  of  Metz.  In  1566  the  no- 
torious *' Morbus  Hungaricus '  appeared  in  Hungary  in  the  army  of 
Maximilian  11,  and  thence  spread  over  the  whole  of  Europe  "  (Mur- 
chison, L  (?.,  p.  21).  "In  1620  the  Bavarian  army  in  a  few  months 
lost  in  Bohemia  not  less  than  20,000  men  from  spotted  typhus  ;  and 
the  disease,  being  carried  into  other  parts  of  Germany,  obtained  the 
name  of  '  the  Bohemian  disease.'  Ln  1628  and  1632  the  Swedish 
army  under  Gustavus  Adolphus  carried  typhus' into  Northern  Ger- 
many, and  the  population  was  so  destroyed  that,  fifty  or  sixty  years 
later,  villages  were  left  without  inhabitants  "  (Parkes,  L  c).  In  the 
spring  of  1643,  while  the  Earl  of  Essex  was  Desiegine  the  town  of 
Reading,  this  disease  broke  out  in  the  army  of  the  Parliamentary 
General,  and  in  the  garrison  commanded  by  Charles  I :  it  was  com- 
municated to  the  inhabitants  of  the  surrounding  country,  and  proved 
very  fatal  (Murchison,  I.  c).  The  wars  of  Louis  XIV  were  always 
followed  by  this  disease,  and  the  losses  of  the  French  army  were 
enormous  (Parkes).  In  1799-1800  an  epidemic  of  typhus  occurred 
at  Genoa,  when  the  garrison  was  besieged  by  the  French,  and  half 
famished ;  and  the  French  army,  during  their  retreat  from  Italy, 
communicated  fever  to  the  inhabitants  of  fifteen  towns  and  villages 
where  they  halted  on  the  route  (Fodere).  It  was  during  the  t&st 
fifteen  years  of  the  present  century  that  the  greatest  ravages  of 
typhus  have  been  recorded,  especially  in  the  armies  of  Napoleon,  and 
among  the  population  of  the  countries  which  were  the  seat  of  war. 
It  always  became  developed  under  circumstances  of  misery  and  pri- 
vation, and  was  particularly  prevalent  and  fatal  among  the  inhab- 
itants of  besieged  cities — as,  for  example,  Saragossa  and  Torgau, 
Dantzic  and  Wilna,in  1803 — and  which  told  with  such  awful  severity 
upon  the  famished  French  troops  during  the  retreat  from  Moscow  in 
1812  and  1813  (Murchison).  W  hen  Sir  John  Moore's  army  landed 
from  Corunna,  typhus  became  epidemic  in  the  military  hospitals  in 
the  south  of  England  (Cheyne,  hub,  Hosp»  Report^  vol.  ii,  p.  3).  In 
May,  1812,  the  Bavarian  army  serving  among  the  French  numbered 
28,000  men ;  in  February,  1813,  there  were  only  2250  men  under 
arms.  The  great  destroyer  was  typhus.  In  August,  1813,  the  first 
Prussian  army  consisted  of  37,728  fighting  men,  naving  lost  16,000 
men  by  the  sword,  and  10,000  men  by  disease,  almost  entirely  typhus. 
In  Mayence  alone,  of  60,000  French  troops  composing  the  garrison 
in  1813-14,  there  died  of  typhus  in  six  months  25,000  men  (MuR- 
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lished,  says :  '^  No  case  of  typhus  fever  was  reported  during  six  months 
in  42,686  eases  of  all  diseases  amongst  the  Federal  prisoners  confined  at 
Andersonville,  notwithstanding  that  40,000  men  were  crowded  upon 
twenty-seven  acres  of  land,  and  notwithstanding  that  all  sanitary  and 
hygienic  laws  were  utterly  neglected,  and  the  earth  was  covered  with  ab- 
normal human  excrements  and  fragments  of  bread  and  saturated  with 
urine,  and  the  atmosphere  was  loaded  with  stinking  effluvia.  During  the 
recent  civil  war  I  sought  for  typhus  fever  amongst  the  Confederate  troops 
serving  in  the  field,  and  amongst  the  general  hospitals  in  various  parts  of 
the  Confederate  States ;  thousands  of  sick  and  wounded  were  examined 
with  a  view  to  the  determination  of  the  existence  or  non-existence  of  this 
disease  amongst  the  Confederate  armies ;  and  even  the  prisoners  confined 
upon  Belle  Isle,  in  the  Libby  Prison,  and  in  Castle  Thunder,  in  Rich- 
mond, Ya.,  were  not  neglected  in  these  examinations,  and  numerous  med- 
ical oflScers  of  the  Confederate  army  were  interrogated  upon  this  subject 
personally  and  by  letter.  No  case  of  true  typhus  fever  came  under  my 
observation  during  the  war  in  any  army,  in  any  field  hospital,  general  hos- 
pital, or  military  prison  "  (p.  600).  He  further  states  that  the  cases  entered 
upon  the  Confederate  sick  reports  as  typhus  fever  were,  in  almost  every 
case,  if  not  in  all,  cases  of  typhoid  fever  occurring  in  those  whose  blood 
was  scorbutic] 

Phenomena  and  Symptoms. — ^Typhus  fever  attacks  persons  of  both 
sexes  and  of  all  ages,  from  early  infancy  to  extreme  old  age,  and 
its  advent  is  somewhat  sudden. 

After  a  longer  or  shorter  duration  (generally  a  few  days)  of  un- 
pleasant sensations — in  which  general  soreness,  uneasiness,  and  fa- 
tigue without  cause,  loss  of  appetite,  and  disturbed  sleep,  are  the 
frominent  phenomena — the  disease  begins  and  advances  gradually, 
t  is  not  possible  in  all  instances  to  fix  the  precise  time  of  the  com- 
mencement of  the  attack ;  but  in  the  majority  of  cases  the  patient 
is  seized  with  chilliness,  which  sometimes  amounts  to  a  rigor,  usu- 
ally followed  by  heat  of  skin,  and  occasionally  by  sweating,  pains  in 
the  back  and  limbs,  and  frontal  headache.  This  headache  is  a  con- 
stant symptom,  which  ceases  usually  about  the  tenth  day,  and  always 
before  the  fourteenth.  During  two  or  three  days  the  chilliness  and 
rigors  occur  at  irregular  intervals.  The  patient  alternately  hovers 
over  the  fire  or  desires  to  move  from  it ;  and  although  the  skin  at 
the  time  may  be  felt  hot  and  burning,  he  still  lingers  near  the  fire- 

Eiace,  and  yet  again  soon  complains  of  the  heat  of  the  room  ;  so  that 
e  feels  when  near  the  fire  hot  and  oppressed,  and  when  away  from 
it  chilly  and  uncomfortable.  Loss  of  appetite,  and  more  or  less 
thirst,  exist  from  the  first ;  the  tongue  is  white,  large,  and  pale,  but 
is  afterwards  covered  with  a  yellow-brown  fur,  and  is  sometimes 
tremulous,  indicating  the  early  loss  of  muscular  power  and  control. 
The  bowels  may  be  confined  or  regular;  the  urine  is  scanty  and 
high-colored ;  and  nausea  with  vomiting  are  often  among:  the  ear- 
liest symptoms.  If  sleep  is  obtained,  it  is  disturbed  by  dreams,  or 
by  the  occurrence  every  few  minutes  of  sudden  starts.  It  is  con- 
sequently unrefreshing ;  and  although  the  patient  may  have  ap- 
peared to  sleep  for  hours,  yet  he  feels  that  he  has  not  slept,  and 
declares  that  he  has  never  closed  his  eyes.  This  is  the  coma-vigil  of 
ChomeL     On  the  other  hand,  there  is  sometimes  a  constant  ten- 
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and  when  the  finger  is  firmly  pressed  on  them,  they  grow  paler,  but 
do  not  entirely  disappear.  Thus  they  are  said  "  to  lade  under  pres- 
sure ;"  but  they  cannot  be  entirely  obliterated,  a  stain  of  the  cuticle 
remaining  to  indicate  where  they  are.  A  still  further  change  mq^ 
take  place  in  severe  cases.  The  centres  of  the  spots  may  become  dark 
purple,  unaltered  in  appearance  by  the  firmest  pressure,  although 
their  circumferences  may  fade  ;  or  the  entire  spot  may  change  into 
a  true  petechia,  becoming  of  a  dusky  crimson  or  purple  color,  quite 
unaffected  by  pressure,  with  a  well-defined  margin,  and  level  with 
the  surface.  The  spots  of  such  an  eruption  are  generally  very 
numerous,  close  together,  and  occasionally  almost  covering  the  skin. 
Sometimes,  however,  they  are  very  few  in  number,  and  situated  at 
some  distance  from  each  other  ;  and  not  to  be  distinguished  at  first 
from  the  rose  spot  eruption.  The  mulberry  eruption  usually  occupies 
the  trunk  and  extremities,  but  is  occasionally  limited  to  the  trunk, 
and  may  now  and  then  be  observed  to  extend  to  the  face. .  After  the 
first,  second,  or  third  day  after  the  eruption  is  apparent,  no  fresh 
spots  appear,  and  each  spot  remains  visible  from  its  first  eruption  till 
tne  whole  rash  vanishes — that  is,  till  the  termination  of  the  disease. 
When  very  numerous,  the  eruption,  viewed  as  a  whole,  has  not  an 
equal  depth  of  color.  Some  places  are  much  paler  than  others,  and 
the  spots  have  a  dull  appearance,  as  if  seen  throuffh  the  cuticle.  A 
mottled  aspect  is  thus  sometimes  given  to  the  skin,  on  which  the 
darker  spots  are  seated ;  and  hence  (2.)  A  subcuticular  rash  has  been 
also  described,  which  is  deepest  colored  on  the  most  depending  parts 
of  the  body.  From  this  circumstance  the  eruption  sometimes  re- 
sembles meades  so  closely  as  to  be  distinguished  with  difiiculty  from 
the  eruption  in  that  disease.  When  the  spots  on  the  back  are  of  a 
much  deeper  hue  than  those  on  the  anterior  surface  of  the  trunk, 
the  skin  is  at  the  same  time  so  much  congested  at  the  back  that  slight 
pressure  with  the  finger  leaves  a  white  mark,  which  slowly  returns 
to  its  dusky  red  color.  The  eruption  of  the  mulberry  rash  usually 
appears  from  the  fifth  to  eighth  day  of  this  disease,  and  subsides 
between  the  fourteenth  and  twenty-first  days  (Dr.  Jenner). 

Affe  seems  to  exert  a  considerable  influence  over  the  eruption ;  and 
the  following  rule  has  beeti  laid  down  in  relation  to  this  modifying 
circumstance:  In  100  typhus  patients  under  fifteen  years  of  age  the 
rash  will  be  absent  in  25.  In  100  typhus  patients  between  fifteen  and 
twenty-two  years  of  age  the  rash  will  be  absent  in  14.  In  100  typhus 
patients  above  twenty-two  years  of  age  the  rash  will  be  always 
present. 

The  spots  of  typhus  fever  continue  ineffaceably  persistent  after 
death. 

At  the  termination  of  the  first,  or  commencement  of  the  second 
week,  the  tongue  has  a  large  and  swollen  appearance,  grows  dry  in 
the  centre,  ana  at  the  same  time  its  white  fur  is  replaced  by  pale 
dirty-brown  mucus. 

About  the  ninth  or  tenth  day,  or  even  earlier,  the  delirium  becomes 
decided,  sometimes  violent,  and  always  unquiet,  although  the  atten- 
tion may  still  be  fixed  by  a  sharp  question.  At  this  time  the  patient 
18  in  some  cases  violent,  and,  unless  restrained,  leaves  his  bed  to 
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The  skin  throughoat  the  whole  course  of  typhus  fever  is  often 
particularly  sensitive,  the  slightest  touch  occasioning  pain.  The 
heat  of  the  skin  conveys  also  a  burning  pungent  sensation — the 
temperature  ranging  from  102°  to  107°  Fahr.  Greisinger,  of 
Zurich,  after  insisting  on  the  non-identity  of  typhus  and  typhoid 
fevers,  has  described  the  ranees  of  temperature  in  cases  of  typhus 
as  particularly  diagxiostic  and  characteristic  (Arch,  der  Hdlk.,  vol. 
ii,  p.  557,  1861).  Dr.  Cheyne,  of  Dublin,  recorded  109°  Fahr.  as 
the  highest  he  observed,  and  a  few  days  before  death  he  observed 
the  temperature  to  fall  to' 95°  Fahr. 
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The  course  of  typhus  fever,  although  it  may  have  some  features 
in  common  with  that  of  enteric  or  typhoid,  yet  shows  great  and 
nnraerouB  ditferences.    In  typhus,  the  fever,  aa  denoted  by  the  tern- 
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stage  of  the  disease.  The  respiratory  murmur  at  the  same  part 
becomes  muJBSied,  as  if  heard  through  a  covering,  and  there  is  some- 
times a  little  coarse,  unequal  crepitation.  The  urine,  which  is  now 
secreted  in  large  quantities — from  three  to  four  pints  daily — is  re- 
strained, or  passea  into  bed  with  the  stools  involuntarily.  The 
skin  is  bathed  in  a  profuse  sweat,  and  the  temperature  is  apt  to  fall 
below  the  natural  standard.  The  patient  lies  on  his  back  unable  to 
move,  or  he  sinks  towards  the  bottom  of  the  bed  if  his  head  be  in 
the  least  elevated.  Towards  the  middle  or  end  of  the  second  week 
a  slough  may  form  on  the  lower  end  of  the  spinal  region,  or  on  the 
region  over  the  posterior  spine  of  the  ilium. 

For  a  day  or  two  before  the  fatal  termination,  the  condition 
termed  comcv-vigil  may  come  on.  In  this  condition  the  patient 
never  sleeps.  He  lies  on  his  back  with  his  eyelids  widely  sepa- 
rated, his  eyes  staring  and  fixed  in  vacuity,  his  mouth  partially 
open,  his  face  pale  and  expressionless.  He  is  totally  incapable  of 
being  roused  to  give  a  sign  of  consciousness,  the  breathing  is  often 
scarcely  perceptible,  the  pulse  rapid  and  feeble,  or  unable  to  be  felt, 
the  skin  cool,  perhaps  bathed  in  perspiration.  Life  is  only  known 
to  have  ceased  by  the  eye  losing  its  little  lustre,  and  the  chest  ceas- 
ing to  eflfect  its  slow  and  feeble  movements.  Dr.  Jenner  has  never 
seen  recovery  from  this  condition.  Death  generally  takes  place 
without  any  return  to  consciousness,  and  by  syncope  rather  than 
coma  (Murchison). 

K  tne  disease  should  terminate  in  recovery,  the  improvement  in 
the  condition  of  the  patient  is  frequently  sudden.  Some  time  between 
the  thirteenth  and  the  seventeenth  day  he  may  fall  into  a  profound 
quiet  sleep,  lasting  for  several  hours ;  and  generally  after  from  twelve 
to  twenty-four,  or  even  more  hours,  he  awakes  decidedly  improved 
in  all  respects — indeed,  quite  another  man.  At  first  he  is  bewildered 
or  confused,  and  wonders  where  he  is ;  but  he  may  recognize  his 
attendants  and  friends,  and  is  conscious  for  the  first  time  of  his 
extreme  debility.  The  complexion  is  clearer,  the  delirium  has  dis- 
appeared, the  pulse  has  fallen  in  frequency  and  gained  in  strength, 
tne  conjunctivfie  are  no  longer  injected,  the  tongue  is  moist  at  the 
edges ;  there  is  perhaps  a  little  appetite,  the  skin  is  softer  and  moist, 
and  the  spots  paler.  His  limbs  retain  their  sensibility,  but  when 
he  attempts  to  move  them,  they  seem  at  first  as  if  separated  from 
the  body,  so  great  is  the  prostration  induced  by  typhus  fever  (MuR- 
chison).  In  a  few  days  the  tongue  cleans  completely,  the  appetite 
becomes  ravenous  ana  insatiable,  and  the  patient  rapidly  regains 
strength.  Dr.  Jenner  considers  the  duration  of  the  disease  to  be 
measured  by  the  duration  of  the  eruption ;  and  the  average  duration 
of  cases  that  recover,  he  states  to  be  from  fourteen  to  twenty-one 
days ;  although,  not  unfrequently,  in  very  mild  cases,  the  fever  ter- 
minates before  the  fourteenth  day.  After  twenty-one  days  local 
lesions  sufficient  to  cause  death  were  always  discovered  m  fatal 
cases  of  typhus.  In  other  words,  after  the  twenty-first  day,  death 
does  not  then  occur  from  the  fever  alone ^  as  may  be  the  case  before 
the  twenty-first  day.  There  are  two  very  opposite  circumstances 
under  the  influence  of  which  the  date  of  tne  nrst  appearance  of  the 
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The  occurrence  of  convulsions  in  such  cases  may  be  fairly  refer- 
able, in  the  present  state  of  our  knowledge,  to  the  morbid  condition 
of  the  blood  in  typhus  fever,  and  the  altered  condition  of  the  nervous 
system  which  ensues ;  and  probably  they  have  always  a  ureemic  . 
origin.  With  reference  to  the  absence  of  any  appreciable  lesion  in 
the  brain,  as  in  these  cases,  it  may  be  remarked  that  our  usual 
instruments  of  research,  applied  to  the  nervous  texture,  are  insuffi- 
cient in  all  instances  to  indicate  disease,  even  where  it  does  un- 
doubtedly exist.  There  are,  for  instance,  physical  conditions  of 
texture,  which  are  of  the  utmost  importance  in  pathology,  such  as 
the  specific  gravity,  and  which  are  appreciable  by  the  proper  means 
and  instruments  of  research,  even  when  the  tissue  of  the  organ 
presents  to  our  senses  of  sight  and  touch  no  external  evidence  of 
disease. 

The  cerebral  complications  are  generally  attended  with  what  are 
commonly  called  "  head  symptoms,"  and  are  preceded  by  long-con- 
tinued high  temperatures.  Dr.  Jenner  very  emphatically  calls 
attention  to  the  fact,  that  the  continuance  of  the  headache  com- 
plained of  spontaneously  after  the  commencement  of  delinum  is 
generally  indicative  of  increased  vascular  action  within  the  cranium. 
It  may  also  be  noticed  that  the  headache  which  precedes  the  deli- 
rium is  often  in  such  cases  of  a  very  severe  and  constant  kind,  the 
face  being  sometimes  pale  and  sometimes  red,  and  greatly  expres- 
sive of  the  distress  the  patient  suffers.  The  eye,  haggard  or  brilliant, 
with  its  conjunctiva  injected  and  its  pupil  contracted,  is  painfully 
sensible  to- the  light,  and  is  therefore  generally  closed.  The  least 
noise  is  insupportable,  and  the  patient  is  troubled  with  noise  in  his 
ears.  His  tem^ier  is  altered,  and  his  answers  short  and  fretful. 
This  condition  is  that  of  increased  excitement,  but  not  as  yet  of 
delirium,  and,  supposing  the  membranes  of  the  brain  to  be  inflamed, 
denotes  diffuse  inflammation  of  those  tissues.  At  the  end  of  a  period 
of  time,  varying  from  two  to  ten  days,  the  patient  becomes  delirious. 
His  delirium  may  assume  every  character, — joyous  or  melancholy, 
furious  or  tranquil ;  and  in  some  cases  he  wanders  from  subject  to 
subject,  while  in  others  he  incessantly  recurs  to  the  same  theme, 
and  even  to  the  same  few  words.  In  others,  though  the  cases  are 
few,  the  disease  assumes  every  character  of  insanity;  and,  if  per- 
mitted, the  patient,  confined  in  a  strait  waistcoat,  presents  the  ex- 
traordinary spectacle  of  being  able,  in  typhus  fever,  to  walk  about 
the  wards.  The  i)henomena  of  this  stage  show  that  the  inflamma- 
tion of  the  membranes  of  the  brain  has  extended  to  the  substance 
of  the  brain  itself.  The  commencement  of  effusion  is  indicated  by 
the  active  delirium  changing  into  a  low  muttering  {typhomania)^  by 
the  patient  no  longer  requirmg  restraint,  by  his  muscles  becoming 
spasmodically  affected  with  slight  twitchings,  or  subsultus  tendinum^ 
snowing  how  rapidly  the  nervous  power  is  exhausted,  and  how 
feebly  supplied ;  also  by  the  pupil  of  the  eye  becoming  expanded  or 
contracted;  by  the  fieces  being  passed  involuntarily;  by  the  urine 
being  retainea;  and  by  the  rapid  grouping  of  those  other  symptoms 
so  happily  described  by  Shakspeare  as  "the  stony  coldness  of  the 
feet  creepmg  upward  and  upward,"  "  the  babble  of  green  fields,"  and 
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and  the  nature  of  the  complication  is  only  to  be  recognized  by  care 
fill  physical  examination  and  determination  of  temperature,  which 
suddenly  rises  and  continues  high.  The  full  expression  of  the  mor- 
bid state  is  often  for  some  time  undecided ;  the  exudation,  being  of 
a  serous  nature,  is  slow  to  solidify  on  the  one  hand,  and  yet  the 
symptoms  of  resolution  do  not  appear  on  the  other.  Dr.  Hudson, 
of  Ihiblin,  attaches  some  importance  to  a  certain  tympanitic  reso- 
nance, which  becomes  manifest  over  the  diseased  lung,  as  a  sign  of 
the  existence  of  the  pulmonic  lesion.  He  describes  it  as  "  a  tym- 
panitic clearness  over  the  solidified  lung,  without  air  being  present 
m  the  pleura."  Dr.  Lyons  explains  this  abnormal  clearness  as  the 
result  of  the  increased  pressure  of  the  respiratory  column  of  air  in 
the  permeable  portions  of  the  pulmonary  lobules,  which  become  ex- 
panded beyond  their  natural  volume,  and  thus  a  condition  of  tem- 
porary emphysema  is  produced,  which  yields  a  clear  sound  on  per- 
cussion (Dr.  Stokes,  in  Medical  Times  and  Gazette^  May  26, 1856). 

In  some  cases  of  pulmonary  lesions  there  appears  to  be  a  combi- 
nation of  circumstances  which  leads  to  a  fluid  or  purulent  state  of 
the  diseased  part,  resembling  the  third  sta^e  of  pneumonia  as  de- 
scribed by  Laennec.  The  conditions  which  lead  to  this  form  may 
be  stated  to  be, — (1.)  A  sudden  exudation  and  abundance  of  fluid 
matter;  (2.)  A  great  amount  of  tissue  involved;  (3.)  Diminished 
vascularity  and  consequent  (4.)  Abeyance  of  absorption,  tending  to 
(5.)  Increased  fluidity  of  the  diseased  part ;  (6.)  Breaking  up  or  so- 
lution of  the  young  and  growing  elements.  A  lung  in  this  condi- 
tion seems  to  have  passed,  as  it  were,  at  once  into  this  state,  with- 
out any  well-marked  hepatization. 

8.  Gangrene  of  the  Pulmonary  Tiaane  is  by  far  the  most  formidable 
of  the  thoracic  secondary  lesions  of  typhus  fever.  The  hepatization 
of  the  lung  is  not,  as  in  the  last  instance,  obscure,  but  the  consoli- 
dation is  at  once  sudden,  complete,  and  extensive,  involving  perhaps 
the  greater  part  of  the  lung,  and  coming  on  without  any  marked 
physical  signs  different  from  what  are  to  be  heard  in  the  simple  con- 
gestion of  typhus.  A  gangrenous  cavity  forms  in  the  substance  of 
the  solidified  mass,  and  is  only  indicated  by  the  fetid  expectoration 
and  the  accompanying  physical  signs  of  a  cavity.  Large  eschars 
are  apt  to  form  towards  the  pleural  surface,  surrounded  with  well- 
defined  lines  of  demarcation  where  separation  of  the  slough  proceeds. 
In  this  gangrenous  slough  every  simple  element  of  the  pulmonary 
tissue  becomes  disintegrated,  almost  perfectly  liquescent ;  and  some- 
times it  happens  that  the  gangrenous  cavity  does  not  communicate 
with  the  bronchial  tubes,  and  then  the  morbid  state  is  difficult  to 
diagnose,  and  its  existence  is  often  unknown  till  after  death.  With 
physical  signs,  the  expression  of  the  countenance  of  the  patient  is 
often  highly  suggestive.  It  suddenly  becomes  small,  pinched,  con- 
tracted, ghastly,  miserable  and  death-like.  The  eyes  are  sunk  and 
void  of  lustre ;  and,  alonig  with  languor,  the  patient  feels  nausea, 
and  sometimes  vomits.  There  may  be  several  distinct  gangrenous 
centres,  as  if  the  lesion  had  been,  from  the  first,  disseminated  or 
lobular. 

4.  Secondary  Cardiac  Lesion. — This  lesion  assumes  the  form  which 


TREATMENT  OF  TTPHU8  FEVER.  407 

gangrene  of  the  lungs,  convulsions,  pyeemia,  erysipelas,  parotid 
BweUings,  inflammatory  swellings,  bed-sores,  gangrene,  renal  disease, 
scurvy,  the  gouty  diatnesis. 

2.  Combinations  of  Symptoms  or  Phenomena  which  may  be  regarded 
as  of  fkvorable  import. — (1.)  A  sudden  fall  in  the  frequency  of  the 
pulse ;  (2.)  When  a  patient,  after  lying  for  days  on  his  hack,  helpless 
and  motionless,  manages  to  turn  himself  round  and  sleep  on  his 
aide,  or  if  he  is  able  to  draw  up  his  leg  and  rest  it  on  the  foot  in 
the  flexed  position  in  the  bed ;  (3.)  Cases  without  rash,  or  in  which 
the  rash  is  scanty  ;  (4.)  When  the  excretion  and  elimination  of  urea 
and  uric  acid  continue  free  and  copious ;  (5.)  Sudden  cessation  at  the 
end  of  the  second  week  of  several  of  the  unfavorable  symptoms  and 
phenomena ;  (6.)  Diminution  of  the  rapidity  and  increase  in  the 
strength  of  the  pulse ;  (7.)  A  slight  return  of  appetite,  while  the 
tongue  becomes  clean  and  moist  at  the  edges ;  (8.)  A  diminution  of 
the  dusky  tinge  of  the  face,  a  less  stupid  appearance  of  the  coun- 
tenance, and  a  less  injected  state  of  the  conjunctivae,  with  signs  of 
returning  intelligence. 

3.  Modes  of  Fatal  Termination. — (l!)  Death  during  the  primary 
fever  may  occur  from  syncope  or  from  coma.  In  the  former  case 
the  heart's  aotion  is  enfeebled  from  paralysis  or  disease  of  its  mus- 
cular tissue.  In  the  mode  of  death  by  coma  the  blood  has  under- 
gone such  modifications  as  render  it  incapable  of  supporting  the 
changes  essential  to  existence.  Its  contamination  seems  mainly  due 
to  the  admixture  of  urea  and  other  products  of  the  retrograde  meta- 
morphoses of  tissue,  and  from  the  diminution  and  destruction  or 
solution  of  its  red  corpuscles.  (2.)  Death  is  for  the  most  part  due 
to  a  combination  of  syncope  and  coma ;  and,  as  a  rule,  the  patient 
is  quite  unconscious  lor  a  considerable  time  prior  to  death.  (3.) 
Death  may  occur  from  one  of  the  many  complications  which  happen 
before  or  after  the  cessation  of  the  primary  fever. 

Morbid  Anatomy. — The  morbid  anatomy  of  cases  of  typhus  fever 
has  been  carefully  investigated  by  Gerhard  and  Pennock,  A.  P. 
Steward,  John  Reid,  Thomas  Peacock,  William  Jenner,  Felix  Jac- 
quot,  Barrallier,  and  Murchison.  All  are  agreed  that  there  is  no 
constant  nor  characteristic  lesion ;  and  they  may  be  summed  up 
generally  as  follows:  "A  fluid  condition  of  the  blood ;  hypenemia 
of  the  cerebral  membranes  and  increase  of  intra-cranial  fluid  ;  bron- 
chial catarrh  and  pulmonary  hypostasis;  softening  of  the  heart, 
liver,  spleen,  and  pancreas ;  hypereemia  and  hypertrophy  of  the  kid- 
neys "  (Murchison,  p.  245). 

Treatment  of  Typhus  Fever. — Before  considering  the  treatment  of 
tvphus  fever,  it  is  of  the  greatest  importance  to  be  aware  of  the 
changes  which  go  on  in  the  system  durmg  its  progress.  Dr.  Parkes 
has  oDserved  the  nature  of  these  changes  in  a  most  conclusive  man- 
ner. His  observations  are  of  great  scientific  interest,  and  of  impor- 
tant nractical  bearing  ("GuUtonian  Lectures,"  in  Medical  Times 
and  (razette  for  February  28,  1857).  In  an  uncomplicated  case  of 
typhus  fever  the  body  loses  flesh  rapidly,  owing  not  only  to  dimin- 
ished ingress  of  food,  but  also  to  increased  egress  of  bodily  structures 
in  the  lorm  of  excretory  products.    The  metamorphosis  of  tissue, 
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typhtis  and  typhoid  fevers  are  not  exceptions)  may  be  summed  up  as 
being  a  combination  of  measures  to  reduce  excessive  heaty  to  insure 
vroper  excretion^  and  to  act  on  the  semi-paralyzed  nerves;  and,  as  Dr. 
M urchison  justly  observes,  "  every  remedial  aeent  which  shall  be 
found  to  promote  the  elimination  of  urea,  without  increasing  the 
destructive  metamorphosis  of  tissue,  will  deserve  a  trial  in  typnus" 
(I.  c,  p.  268). 

To  reduce  heat  and  to  regulate  elimination  are  but  secondary  in- 
dications in  the  treatment  of  typhus  fever,  compared  with  the  in- 
fluence which  must  be  exercised  over  the  nervous  system ;  and  one 
of  the  greatest  objects  of  therapeutics  at  the  present  day  is  to  find 
substances  which  will  act  on  tne  nerves  and  the  blood,  and  restore 
them  in  some  way  to  their  normal  action.    (See  page  153,  ante.) 

Special  Indications  for  Treatment — Our  objects  in  the  treatment  of 
typhus  fever  should  be, — (1.)  To  neutralize  the  poison  and  to  correct 
the  morbid  state  of  the  blood ;  (2.)  To  eliminate  the  poison  and  the 
products  of  the  destructive  metamorphosis  of  tissue ;  (3.)  To  reduce 
the  temperature ;  (4.)  To  sustain  the  vital  powers,  and  to  obviate  the 
tendency  to  death ;  (5.)  To  relieve  the  distressing  symptoms ;  and 
(6.)  To  avert  and  subdue  local  complications  (Murchison,  p.  265). 

1.  In  the  belief  that  the  morbid  condition  of  the  blood  in  typhus 
fever  may  be  due  to  the  presence  of  ammonia  in  some  as  yet  unknown 
combination,  the  use  of  mineral  acids  has  been  recommended  by  many 
physicians.  Murchison  considers  their  beneficial  effects  in  typhus 
as  undoubted,  and  in  this  opinion  he  is  confirmed  by  the  expenence 
of  Huss  of  Stockholm,  Haller  of  Vienna,  and  of  Mackenzie,  Chambers, 
and  Richardson,  in  this  country.  Huss  recommended  phosphoric 
acid  in  doses  of  ten  to  fifteen  drops  every  second  hour,  believing  that 
the  phosphorus  exerts  a  ST)ecial  influence  on  the  brain ;  but  in  the 
advanced  stage,  and  especially  if  sweating,  numerous  petechiee,  or 
ecchymoses  be  present,  he  has  recourse  to  sulphuric  acid  in  doses  of 
fifteen  to  twenty  drops  every  hour  or  every  second  hour.  Hydro- 
chloric acid  is  preferred  by  Drs.  Murchison,  Richardson,  Mackenzie, 
and  Chambers.  It  may  be  given  to  the  extent  of  one  fluid  ounce  of 
the  dilute  acid,  mixed  in  a  quart  of  barley-water,  sweetened  with 
syrup  of  ginger,  and  flavored  with  lemon-peel.  Dr.  A.  P.  Stewart 
lias  used  witn  advantage  the  tinctura  perchloridi  ferri^  in  doses  of 
thirty  minims  every  three  hours.  Dr.  Murchison  recommends  nitro- 
muriatic  acid.  He  prescribes  twenty  minims  of  hydrochloric  acid  with 
ten  minims  of  nitno  acid  every  three  hours,  each  dose  being  diluted 
Mrith  the  patient's  drink.  But  if  the  "  typhoid  state  "  is  developed 
in  a  marked  manner,  dilute  s\dphuric  acid^  in  doses  of  fifteen  to  twenty 
minims  every  three  hours,  in  combination  with  ether ^  and  small  doses 
of  quinine^  are  to  be  had  recourse  to  as  in  either  of  the  following 
formulse : 

B.  Acid.  Hydrochlor.  dil.,  wRxx;  yVcid.  Nit.  dil.,  n^x;  Spt.  -<Ether. 
Nit.,  iirIx;  Liquor.  Cinchona?,  iqjxxx;  Decoc.  Scopar.  comp.,  3j  ;  viisce. 
A  draught  so  composed  may  be  adrainistered  every  third  hour. 

Or,  B.  Quiniffi  Sulph.,  gr.  J  ;  Acid.  Sulph.  dil,  njjxx  ad  iqjxxx;  -^ther. 
Sulph.,  HRxv  ad  iqjxxx;  S}Tup.  Aurant.,  njjlx;  Decoc.  Scopar.  comp., 
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Dr.  Murchison  recommends  that  large  quantities  of  this  salt  should 
be  eiven  ^'ith  the  beef  tea. 

The  action  of  the  bowels  is  to  be  maintained  ,by  emetics  and 
laxatives.  In  the  first  instance,  if  the  patient  is  seen  early — i.  ^., 
before  the  sixth  day — an  emetic  of  ipecacuanha  (one  scruple),  and 
of  antimonv  (one  grain),  or  of  carbonate  of  ammonia  (two  scruples), 
in  place  of  the  antimony,  is  to  be  administered.  If  the  bowels 
remain  confined  after  the  emetic,  a  mild  laxative  of  rhubarb  and 
calomel,  or  of  castor  oil,  is  to  be  given  ;  and  failinff  these,  or  in 
place  of  them,  a  simple  enema  is  to  be  administered  (Murchison,  p. 
269).  The  advantages  of  emetics  are,  that  they  relieve  the  patient 
to  some  extent  by  mitigating  or  removing  headache  and  ffeneral 
pains.  They  also  reduce  the  temperature,  abate  thirst,  and  quiet 
gastric  disturbance. 

Emetics,  however,  are  contraindicated  if  the  patients  are  un- 
usually weak,  or  if  the  disease  has  advanced  beyond  the  first  week. 
Laxatives  and  enemata,  however,  ought  to  be  repeated  daily,  if 
required,  so  as  to  secure  a  motion  of  the  bowels  once  a  day.  In 
this  respect  the  treatment  is  different  from  the  treatment  which 
ought  to  obtain  in  typhoid  fever,  as  already  mentioned.  Excre- 
mentitious  matters  in  the  intestines  must  be  removed  by  gentle 
aperients.  The  dark  offensive  matters  accumulated  in  tne  intes- 
tmal  canal  in  typhus  fever  may  have  a  secondary  deleterious  eff^ect 
on  the  system  if  they  are  allowed  to  remain.  Purring,  however, 
is  to  be  avoided,  and /re^A-m^rfe  compound  rhubarb  pnl  mass,  which 
tends  to  stimulate  the  peristaltic  artion  of  the  intestines^  is  as  good  a 
medicine  as  can  be  given,  followed,  if  neccessary,  or  alternated,  by 
a  small  dose  of  castor  oil,  or  by  a  simple  enema. 

Diaphoresis  is  not  to  be  encouraged  beyond  the  insensible  trans- 
piration of  the  skin ;  and  to  remove  which  the  wholesome  deter- 
gent of  tepid  water  8]:x)nging  is  most  beneficial.  It  ought  to  be 
used  twice  or  three  times  daily,  and  quantities  of  Condy  s  fluid  or 
of  muriatic  acid  (3|j  ad  Oj)  may  be  mixed  with  the  tepid  water 
(Murchison).  The  measure  is  a  good  one  in  a  hygienic  point  of 
view,  and  it  contributes — 

3.  To  reduce  temperature,  for  which  the  external  application  of 
cold  water  was  once  practised  to  an  extreme  degree  by  Currie,  as 
originally  recommended  by  Dr.  Robert  Jackson.  In  health  such 
an  application  as  that  of  cold  water  has  a  great  effect  in  reducing 
temperature,  and  tends  to  increase  metamorphosis  (Lehmanx,  8an- 
dbrson\ 

4.  Tne  vital  powers  are  to  be  sustained  bv  food  in  the  first  in- 
stance. For  this  purt)08e,  nourishment  ought  to  be  given  often, 
and  at  stated  intervals — at  least  once  every  three  or  four  hours 
after  the  fourth  day  of  the  fever.  Even  if  the  patient  is  asleep,  or 
seems  to  be  so,  he  must  be  roused  at  these  stated  intervals  (not 
oftener)  to  take  his  food  or  his  stimulants.  But  if,  towards  the 
period  of  the  crisis,  the  patient  api)ears  to  be  in  a  sound  sleep,  he 
ought  not  to  be  disturbed.  The  indications  for  treatment  just 
descril)ed  apply  to  the  earlier  stages  of  the  fever,  up  till  about  the 
fourteenth  day. 
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"typhoid  State"— are  indications  for  the  liberal  administration  of 
alcohol ;  but  the  propriety  of  giving  stimulants  in  delirium  depends 
on  the  state  of  the  pulse.  If,  on  the  trial  of  stimulants,  the  patient 
becomes  tranquil,  they  do  good,  and  may  be  continued ;  if  the  re- 
verse, their  use  must  be  suspended. 

(a.^  A  dry  brown  tongue  is  an  indication  for  wine  or  brandy, 
and  if  it  becomes  clean  and  moist  at  the  edges  under  the  use  of 
either,  such  stimulation  is  beneficial. 

(A.)  Complications,  as  a  rule,  increase  the  necessity  for  stimula- 
tion ;  and  large  quantities  of  stimulants  are  called  for  if  pycemia, 
erysipelas^  bronchitis^  pulmonary  hypostasiSy  pneumonia^  inflammatory 
swdlinoSy  bed-sores^  or  local  gangrene  should  supervene. 

^i.)  Persons  who  have  led  intemperate  lives,  and  old  persons,  re- 
quire stimulants  early  in  the  fever,  and  in  large  quantities. 

The  ettects  of  alcoholic  stimulation  require  to  be  most  carefully 
watched  throughout  the  whole  period  of  their  administration. 
Four  ounces  of  wine  in  the  twenty-four  hours  is  enough  to  begin 
with  ;  for  if  the  blood  be  overloaded  with  the  products  of  alcohSic 
ingestion,  further  alcoholic  stimulation  will  lead  to  increased  con- 
tamination, and  it  is  rare  that  more  than  eight  ounces  of  brandy  in 
twenty-four  hours  are  necessary. 

There  are  differences  in  the  demand  for  stimuli  in  the  typhus  of 
different  countries,  and  in  the  fever  of  different  epidemics.  Dr. 
"Wood  tells  us  that  in  America  cases  requiring  wine  or  brandy  are 
extremely  rare.  Dr.  Stokes  says  that  the  typhus  in  Ireland  demands 
laige  quantities  of  wine.  In  Scotland,  also,  wine  is  the  great  main- 
stay in  the  treatment  of  typhus  fever^  requiring  often  to  be  adminis- 
tered largely. 

Port,  Sherry,  Marsala,  Madeira,  brandy,  gin,  or  whiskev,  possess 
DO  peculiar  advantages  apart  from  the  alcohol  contained  in  each. 
Spirits  contain  from  fifty  to  sixty  per  cent,  of  alcohol.  Sherry  and 
Port  from  seventeen  to  twenty-four  per  cent.,  and  malt  liquors  from 
six  to  eight  per  cent.  Two  fluid  ounces  of  spirit  will  thus  be  equal 
to  five  or  six  of  wine,  and  spirits  ought  to  be  given  diluted ;  and  if 
the  prostration  is  great,  and  when  the  skin  is  cold,  and  covered 
with  perspiration,  tne  best  stimulant  is  brandy  or  whiskey  punch, 
given  as  hot  as  it  can  be  taken,  in  small  quantities  at  a  time,  fre- 
quently repeated.  In  urgent  cases  stimulants  ought  to  be  given 
every  hour ;  and,  as  a  rule,  a  larger  quantity  will  be  required  dur- 
ing the  night  and  early  morning  than  in  the  daytime,  for  it  is  usu- 
alfy  towards  morning  that  temperature  tends  to  get  low,  and  the 
vital  powers  are  at  their  lowest  ebb  (Murchison).  At  the  same 
time  it  must  ever  be  remembered,  as  Dr.  Jenner  justly  observes, 
that  "in  no  disease  is  the  advantage  of  refraining  from  meddling 
more  clearly  displayed  than  in  typnus  fever ;  and  in  no  disease  is 
the  prompt  use  of  powerful  remedies  more  clearly  indicated.  It  is 
in  determining  when  to  act,  and  when  to  do  nothing,  that  the  skill 
of  the  physician  as  a  curer  of  disease,  in  the  case  of  fever,  is  shown. 
Interfere  by  depletion  or  by  stimulation  when  nothing  should  be 
done,  and  tne  patient  is  lost,  who,  if  it  had  not  been  for  you,  would 
have  been  sa^    Refrain  from  depletion  or  withhold  stimulants 
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subjects  two  or  four  leeches  may  be  applied  to  the  temples  ;  and  in 
aged  or  infirm  persons  warm  fomentations  to  the  head  are  advisable 
(Graves  and  Murchison).  But  if  anaemia  is  the  cause  of  the  head- 
ache, as  may  be  suspected  from  the  state  of  the  vascular  system, 
then  stimuli  are  called  for.     Four  to  six  ounces  of  wine  may  be 

fiven  in  divided  doses  during  the  day  and  night  of  twenty-four 
ours.    If  the  pulse  continues  to  get  weaker,  the  wine  must  be  in- 
creased. 

The  headache  of  typhus  naturally  abates  about  the  eighth  day  ; 
but  it  is  sometimes  rendered  worse  by  sleeplessness ;  and  if  the  reme- 
dies for  the  headache  do  not  relieve  it,  nor  tend  to  induce  sleep, 
then  opiates  may  be  given,  combined  with  antimony,  if  the  skm 
be  dry  and  hot  and  the  pulse  of  good  strength.  Dr.  Murchison 
thinks  that  the  employnient  of  opium  in  typhus  is  more  dreaded 
than  it  ought  to  be.  The  dose  ot  opium  should  be  given  about  9 
P.M.,  followed  in  two  hours  by  half  the  dose  if  the  patient  does  "not 
sleep.  The  form  of  the  opiate  and  dose  may  be  ten  to  twenty  min- 
ims of  Battley's  solution  of  opium,  or  fifteen  minims  of  the  solution 
of  the  bimeconate  of  morphia^  or  five  grains  of  the  opium  pill  of  the 
British  Phannacopoeia.  Dr.  Murchison  teaches  us  to  distinguish 
two  forms  of  delirium  as  a  guide  to  the  administration  of  opium, 
combined  with  antimony  in  the  one  form,  and  with  ethereal  stimu- 
lants in  the  other.  When  the  condition  of  the  patient  approaches 
more  to  that  of  delinum  ferox^  the  cardiac  and  radial  pulses  being 
of  good  strength,  after  trying  the  cold  aftusion,  and  remedies  al- 
reaay  mentioned,  then  opium  combined  with  antimony  ought  to  be 
given  without  delay,  as  in  the  following  prescription : 

B.  Liq.  Opii.  Sedat.  (Battley's),  ti^jIx;  Antim.  Tart.,  gr.  j  ad  gr.  ij; 
Aquffi  Camph.  3^j;  'mince,  A  large  spoonful  of  this  mixture  is  to  be 
given  every  hour  until  sleep  is  induced. 

On  the  other  hand,  if  the  delirium  approaches  in  its  character 
that  of  delirium  frernens^  the  radial  pulse  is  usually  quick  and  feeble, 
the  cardiac  impulse  diminished,  and  the  first  sound  of  the  heart 
more  or  less  inaudible,  then  the  ojaum  must  be  combined  with  alco- 
holic or  other  stimulants,  the  amount  being  regulated  by  the  state 
of  the  pulse  and  heart.  Dr.  Murchison  suggests  the  following  pre- 
scription : 

B.  Liq.  Op.  Sed.  (Battley's),  5^8* »  ^pt«  -Athens,  ti^jIx;  Aquce  Camph., 
ad  Jiij;  mince.  Commence  by  giving  two  table-spoonfuls  of  this  mix- 
ture, and  repeat  it  every  hour  till  sleep  is  obtained. 

Or  opium  to  the  amount  of  half  a  grain  may  be  comlnned  with  three 
grains  of  camphor  in  a  pill,  and  such  a  pill  may  be  repeated,  if  necessary, 
every  two  hours. 

Cases  requiring  such  treatment  ought  to  be  seen  at  least  three  or 
four  times  daily.  If  dyspnoea  is  urgent,  and  lividity  of  the  face  be- 
token pulmonary  lesion,  defective  arterialization  of  the  blood,  and 
venous  congestion  of  the  brain,  9piiim  in  any  fonn  must  be  A^nth- 
held ;  and  it  must  likewise  be  discontinued  if  any  tendency  to  stupor 
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recruiting.  Commissions  or  commands  of  regiments  were  wont  to 
be  given  to  those  who  collected  a  certain  number  of  men.  Every 
low  purlieu,  every  infamous  haunt,  every  jail  even,  used  to  be  ran- 
sacked for  recruits.  Wherever  these  men  went  they  carried  typhus, 
at  that  time  the  constant  scourge  of  our  towns  and  our  jails ;  and 
complaints  of  the  introduction  of  typhus  fever  from  this  source  are 
frequently  found  in  the  writings  of  army  surgeons  of  the  last  cen- 
tury. In  connection  with  this  point.  Dr.  Donald  Munro,  in  1764, 
rives  the  following  caution :  "  That  particular  regard  be  paid  to 
uiose  soldiers  picked  up  in  the  streets,  or  who  have  been  taken  out 
of  the  Savoy  or  other  jails.  All  dirty  raes  from  such  people  should 
be  thrown  away  or  burnt"  (Dr.  Parkbs,  7.  e.).  There  is  now  ample 
proof  that  typnus  fever  may  be  communicated  by  fomites  adherm^ 
to  apartments,  articles  of  clothing,  and  the  like ;  and,  provided  fresh 
air  be  excluded,  it  is  known  that  such  articles  will  retain  the  poison 
for  a  very  long  time.  Herein  lies  a  fallacy  which  pervades  the  Rrgu- 
ment  from  cases  to  prove  the  generation  of  the  disease  de  novo.  The 
poison  may  be  said  (like 'that  of  small-pox)  to  be  constantly  in  ex- 
istence. Dr.  Murchison  quotes  some  striking  instances  of  the  prop- 
agation of  typhus  fever  by  fomites.  For  example,  he  refers  to  the 
instance  related  by  Foder6,  in  which  the  soldiers  of  the  French 
armv,  during  their  retreat  from  Italy  in  1799,  communicated  fever 
to  the  inhabitants  of  towns  and  villages  where  they  halted  on  their 
route,  although  the  army  was  not  attacked  by  fever,  and  soldiers 
travelling  singly  did  not  communicate  the  disease.  But  as  he  omits 
to  connect  this  with  the  fact  that  typhus  prevailed  to  a  ^reat  extent 
in  the  towns  they  besieged,  and  in  some  instances  obtained  posses- 
sion of,  the  source  of  the  fomites  is  not  made  apparent,  and  therefore 
in  my  last  edition  I  was  made  to  misrepresent  this  instance  given 
by  Dr.  Murchison,  and  to  put  it  forth  as  an  example  of  generation 
de  novo  (see  p.  87  of  his  work  On  Continued  Fevers).  He  quotes, 
however,  the  recent  instance  of  the  Egyptian  vessel,  the  "  Scheah 
Gtehald,"  at  Liverpool,  the  crew  of  which  disseminated  the  poison 
of  typhus  by  their  clothes  and  persons,  although,  as  he  says,  they 
had  not  the  disease  themselves.  But  this  is  an  error.  The  careful 
investigation  made  hy  Dr.  Parkes  into  the  history  of  this  epidemic 
on  board  the  Egyptian  ship  clearly  shows  that  the  crew  suffered 
from  typhus  fever  {Statistical^  Sanitary^  and  Medical  Beports  of  the 
Army  Medical  Department  for  1860,  p.  359).  The  facts  of  the  case 
have  been  curiously  confused ;  but  the  following  statement,  from 
the  above  and  other  sources,  may  be  relied  on :  A  number  of  men 
(476,  chiefly  Arabs)  were  shipped  on  board  the  "  Scheah  Oehald  "  at 
Alexandria,  to  proceed  to  Liverpool  to  navigate  back  a  man-of-war 
then  in  that  port.  The  weather  was  cold  and  stormy,  the  hatches 
were  battened  down  during  a  lengthened  voyage  of  tnirty-two  days 
from  Malta  ;  and  the  men,  unaccustomed  to  the  rigor  of  a  Northern 
winter,  and  not  provided  with  suitable  clothing,  crowded  below  for 
warmth  and  shelter.  Even  they  whose  turn  it  was  for  duty  had  to 
be  driven  up  on  deck.  They  were  extremely  crowded  on  board,  and 
the  space  below  deck  was  quite  insufficient  for  so  large  a  number 
(for  tne  crews  of  two  vessels  were  on  board) ;  and  there  was  no  at- 
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hape  in  their  clothes — and  communicated  it  to  the  attendants.  The 
remaining  crew  (350)  of  the  '  Scheah  Gehald  *  were  sent  to  Alexan- 
dria on  board  the  '  V  oyageur  de  la  Mer.'  The  people  of  Liverpool 
were  probably  so  glad  to  get  rid  of  them  that  they  did  not  take 
the  trouble  to  see  that  the  typhus  fever  had  been  eradicated,  and 
several  of  the  men  were  sent  at  once  from  the  Southern  Hospital. 
The  *  Voyageur  de  la  Mer '  lost  some  men  on  the  passaffe,  and  landed 
several  at  Falmouth,  and  some  with  unequivocal  typhus  at  Malta ; 
and  of  thirteen  Englishmen  who  were  in  ner,  six  took  the  disease." 
"  The  case  of  this  Egyptian  vessel,"  continues  Dr.  Parkes, "  afforded 
almost  the  best  opportunity  seen  in  this  generation  for  the  investi- 
gation of  the  important  question  of  the  spontaneous  generation  of 
typhus.  The  opportunity  was,  however,  lost.  That  all  the  circum- 
stances which  have  been  supposed  to  be  capable  of  calling  into  exis- 
tence the  specific  poison  of  typhus  were  present  in  this  fouT  and  filthy 
ship  is  clear ;  but  everv  one  who  reads  all  the  published  statements 
will  at  once  perceive  that  one  link  of  the  chain  of  evidence  is  want- 
ing, and  that  it  has  not  been  proved  that  some  of  the  crew  were  not 
ill  with  typhus  when  they  embarked  at  Alexandria,  or  became  ill 
within  the  incubative  period.  On  the  contrary,  the  interpreter  in- 
formed Mr.  Pemberton  that  some  of  the  men  were  sick  wnen  they 
came  on  board.  It  can  never  now  be  ascertained  whether  there 
were  such  cases  or  not,  and  the  history  of  the  outbreak  at  Liver- 
pool affords  another  instance  of  the  loss  of  a  great  opportunity  for 
aefinitely  setting  at  rest  a  most  important  Question.  The  case  of 
the  "  Scheah  Qenald  "  now  assumes  exactly  the  same  aspect  as  many 
instances  historically  quoted  as  examples  of  generation  de  novo — 
namely,  that  however  plausible  may  seem  the  probabilitv,  there  is  no 
proof  that  typhus  fever  arose  de  novo.  Seeing  that  such  is  the  state 
of  the  question  as  to  the  origin  of  typhus — that  it  is  exactly  in  the 
same  state  as  our  knowledge  regarding  the  origin  of  small-pox  or 
of  typhoid  fever — that  it  has  been  in  existence  from  the  earliest 
perioas  of  the  world's  history — that  it  is  undoubtedly  propagated 
from  pre-existing /(x*?*,  and  by  continuous  succession,  the  immediate 
direction  of  investigation  ought  to  bear  especially  on  the  following 
points,  namely :  How  long  can  the  typhus  poison  exist  or  be  main- 
tained in  a  condition  fit  to  assume  activity  under  favorable  circum- 
stances ?  What  is  the  distance  at  which  it  is  potent  ?  Has  tem- 
Cerature  any  influence  upon  it  ?  What  are  the  conditions  or  com- 
ination  of  circumstances  more  or  less  essential  to  the  development 
and  propagation  of  the  typhus  poison. 

The  tact  that  typhus  fever  is  contagious  is  based  on  evidence 
which  shows, — (1.)  That,  when  typhus  commences  in  a  house  or 
district,  it  often  spreads  with  great  rapidity  ;  (2.)  That  the  preva- 
lence of  typhus  in  single  houses,  or  in  circumscribed  districts,  is  in 
direct  proportion  to  the  degree  of  intercourse  between  the  healthy 
and  the  sick ;  (3.)  That  persons  in  comfortable  circumstances,  and 
living  in  localities  where  the  disease  is  unknown,  are  attacked  on 
visiting  infected  persons  at  a  distance ;  (4.)  That  typhus  is  often  im- 
ported by  infected  persons  into  localities  previously  free  from  it ; 
(lastly),  That  its  contagious  nature  is  indicated  from  the  success 
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poition  may  also  adhere  to  the  walls  of  dwellings,  to  beams  of  wood, 
and  to  articles  of  furniture.  Dr.  Murehison  quotes  an  account  by 
Pringle  of  twenty-three  persons  being  employed  in  refitting  old 
tents  in  which  typhus  patients  had  lain ;  and  seventeen  of  these 
persons  died  of  tne  infection.  He  also  refers  to  an  observation  of 
Lind,  who  mentions  several  instances  in  which  infected  ships  con- 
tinued to  impart  the  disease  long  after  the  sick  had  been  removed. 
Similar  cases  are  recorded  by  Jacquot  respecting  the  Crimean  typhus. 
Nurses  and  other  attendants  in  fever  hospitals  are  well  aware  of 
the  danger  of  contracting  typhus  from  infected  clothes,  and  from 
cleaning  the  bedding  of  the  sick ;  and  in  some  instances  they  are  in 
the  habit  of  "  measuring  the  amount  of  danger  by  the  badness  of 
the  smell."  Thus  they  are  liable  to  contract  typhus  fever  without 
having  had  any  direct  communication  with  the  sick.  With  regard 
to  the  kind  of  clothing  most  apt  to  retain  and  convey  the  specific 
poison,  woollen  textures  are  found  to  be  the  most  dangerous.  Hal- 
ler,  of  Vienna,  has  made  experiments  on  this  point.  He  observes 
that  rfarAr-colored  materials  of  clothing  are  more  apt  to  absorb  the 
contagion  of  typhus,  and  to  convey  it  to  other  individuals,  than 
those  which  are  light-colored.  He  found  that,  among  troops  wear- 
ing dark-colored  uniforms,  it  more  frequently  happened  that  new 
cases  of  typhus  entered  the  hospital  after  a  convalescent  patient 
joined  his  corps,  than  those  wearing  light  or  white  uniforms.  The 
fact  has  been  often  observed,  that  in  dissecting-rooms  dark  clothes 
acquired  the  cadaveric  odor  sooner,  and  were  deprived  of  it  less 
readily  than  light  ones ;  and  he  ascertained  by  experiments  that 
the  absorption  of  odors  is  regulated  by  the  laws  which  govern  the 
absorption  of  light.  Haller  also  found  that  the  specific  poison  of 
typhus  fever  is  lighter  than  atmospheric  air.  When  the  under 
stories  of  an  hospital  were  filled  with  typhus  patients,  those  in  the 
upper  stories  were  always  observed  to  become  infected  when  there 
was  a  communication  between  the  air  of  the  two  stories.  On  the 
other  hand,  when  only  the  upper  stories  contained  cases  of  typhus, 
the  patients  in  the  under  part  of  the  house  enjoyed  perfect  immu- 
nity {Edin.  Med.  and  Surg.  Journal^  1853).  Dr.  Murehison  has  ob- 
served that,  if  the  poison  be  very  concentrated,  the  length  of  the 
period  of  exposure  suflicient  to  contract  the  disease  is  very  brief — 
not  more  than  a  few  minutes ;  and  the  latent  period  during  which 
it  remains  in  the  body,  without  betraying  its  presence  in  any  way, 
has  been  very  variously  estimated.  IS  ine  days  is  the  result  of  Dr. 
Murehison 's  observations.  Instances,  however,  are  not  uncommon 
in  which  the  disease  manifesto  itself  almost  instantaneously  after 
exposure  to  the  poison.  In  such  cases  these  extremely  susceptible 
persons  are  generally  conscious  of  the  peculiar  and  oflfensivepungent 
odor  emanating  from  the  beds  or  bodies  of  the  sick.  Tliey  are 
generally  then  immediately  seized  with  prostration,  nausea,  rigors, 
and  heaoache,  followed  by  the  regular  development  of  the  disease. 
Bach  persons  are  tlms  almost  conscious  of  the  moment  at  which  the 

Kison  entered  their  system.     On  the  other  hand,  the  length  of  time 
tween  exposure  and  attack  may  be  greatly  prolonged,     in  my  own 
J,  I  was  three  months  in  daily  and  close  attendance  in  the  fever 
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Sometimes  it  has  been  described  as  a  variety  of  a  well-known  form 
of  fever,  and  at  other  times  as  a  new  disease. 

In  Scotland  in  1817-18  this  fever  was  clinically  recognized  and 
described  by  Drs.  Christison  and  Welsh ;  and  when  it  reappeared 
as  an  epidemic  in  Edinburgh  and  Leith  in  1843,  Dr.  Christison 
had  no  diflGiculty  in  again  recognizing  it.  About  this  time  it  also 
appeared  in  Glasgow  as  an  epidemic  about  a  month  before  its  out- 
break in  Edinburgh ;  and  subsequently  it  became  prevalent  in  Dun- 
dee and  other  large  towns  in  Scotland.  It  was  observed  with  great 
accuracy,  and  its  phenomena  were  recorded  in  the  medical  journals 
of  the  period,  by  Drs.  Craigie,  Alison,  Arrott,  Henderson,  Douglas, 
Jackson,  Mackenzie,  Cormack,  and  Wardell.  It  formed  a  part  of 
the  fever  epidemic  of  Ireland  in  1817-18-19,  described  by  Barker 
and  Cheyne  ;  and  it  had  been  prevalent  in  Ireland  for  many  years. 
Epidemics  of  it  were  described  by  Rutty,  in  his  ChrondogiccU  Hts- 
t&ry  of  the  Diseases  of  Dublin^  as  early  as  1739  and  1741.  In  most  of 
the  periods  of  epidemic  fever  referred  to,  the  commencement  of  the 
epidemic  was  characterized  by  the  greater  preponderance  of  cases 
of  relapsing  fever ;  and  as  the  epidemic  advanced,  the  number  of 
cases  of  relapsing  fever  gave  place  to  a  preponderance  of  tvphus 
cases  (Steele,  R.  Paterson,  Ormerod,  Murchison).  In  1847  it 
became  again  epidemic  in  Glasgow,  Edinburgh,  and '  the  lar^e 
manufacturing  towns  of  Scotland,  as  well  as  in  London,  when  it 
was  carefully  described  by  Dr.  Jenner,  who,  moreover,  shows  that 
its  characters  have  remained  constant  since  they  were  first  de- 
scribed by  British  physicians.  During  the  same  year  it  prevailed 
in  some  parts  of  the  Continent,  and  more  especially  in  the  Prussian 
province  of  Upper  Silesia,  and  in  some  other  parts  of  Germany. 
There  it  has  been  described  by  Virchow,  Barensprung,  Diimmler, 
and  Suchanek.  These  observers,  however,  did  not  know  or  recog- 
nize the  fever  so  well  and  precisely  described  by  the  Scotch  phy- 
sicians ;  and,  indeed.  Dr.  Parkes,  was  the  first  to  indicate,  in  his 
admirable  paper  on  "  The  Diagnosis  of  Fevers,"  already  noticed, 
that  the  epidemics  these  German  physicians  described  were  mainly 
made  up  of  the  relapsing  fever.  This  fever  evidently  formed  the 
great  bulk  of  the  cases.  Yet,  although  its  characters  are  thus  so 
striking  that  the  most  superficial  observer  could  not  fail  to  recog- 
nize them,  the  German  systematic  writers  (except  Virchow)  make 
no  allusion  to  relapsing  fever  as  a  separate  and  distinct  disease ; 
and  even  those  who  observed  the  fever  in  Germany  failed  to  draw 
that  obvious  inference  to  which  the  Scotch  physicians  unanimously 
came — namely,  that  relapsing  fever  is  a  disease  altogether  distinct 
from  tf/vhus  and  from  typhoid  fever.  If  it  is  not  so, "  we  know  not," 
as  Dr.  rarkes  observes,  "  that  any  medical  evidence  whatever  can 
be  relied  upon." 

In  the  summer  of  1855  it  prevailed,  after  the  hardships  and  pri- 
vations of  the  preceding  winter,  among  the  British  troops  in  the 
Crimea,  where  it  was  recognized  and  described  by  Dr.  Lvons.  It 
has  not  been  observed  in  i  ranee,  nor  in  any  other  part  of  the  con- 
tinent of  Europe. 

The  observations  of  Dubois,  Austin  Flint,  and  others,  leave  no 
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which  he  saw  in  South  America.  It  broke  out  in  Peru  in  1854,  and  pro- 
ceeded along  the  chain  of  the  Andes,  never  at  a  lower  elevation  than 
1500  metres,  until  in  1859  it  had  reached  Bolivia  and  the  neighboring 
parts  of  Chili.  In  about  1000  cases  the  deaths  were  250,  equally  divided 
among  both  sexes — children  under  16,  92;  adults,  110;  over  60,  48 
(OazeUe  Medicale,  1865).] 

In  India  and  in  all  tropical  countries  it  is  as  yet  unknown. 

Since  the  epidemic  of  1847  and  1848,  Dr.  Murchison  writes  that 
relapsing  fever  has  been  gradually  disappearing ;  and  for  the  seven 
or  eight  years  previous  to  1863  not  one  case  has  been  observed  in 
the  hospitals  of  Edinburgh,  Glasgow,  or  London.  Professor  W. 
T.  Gairaner  has  not  seen  or  heard  of  a  single  case  at  Edinburgh 
since  1855  ;  and,  according  to  Drs.  Lyons  and  McEwen,  true  relaps- 
ing fever  has  of  late  years  been  a  rare  disease  in  Ireland. 

Like  other  continued  fevers,  its  specific  cause  is  unknown ;  but  it 
selects  its  victims  from  the  poor  and  ill-fed,  who  live  miserably,  in 
crowded,  filthy,  ill-ventilated  apartments,  rather  than  from  the 
wealthy  and  well-fed,  who  live  in  comfort  and  in  well-aired  abodes. 
Its  poison  appears  to  be  of  a  specific  kind,  and  the  phenomena  of 
the  fever  are  very  different  from  those  of  typhus  and  typhoid  fever. 
Patients  recovermg  from  either  typhus  fever  or  typhoid  fever  may 
catch,  bv  contagion,  the  relapsina  fever ^  while  patients  convalescent 
from  rdapsing  fever  may  also  take  either  of  the  forms  of  continued 
fever  already  described.  It  has  been  supposed  by  some  (Dr.  Cor- 
mack)  to  be  identical  with  the  malarious  form  of  yellow  fever  ;  but 
there  is  not  sufiicient  evidence  to  establish  the  point.  It  seems 
more  nearly  to  approach  in  its  nature  some  forms  oi  remittent  fever, 
on  account  of  the  repetition  of  the  rigors,  often  at  regular  daily 
periods,  for  two  or  three  days.  The  marked  periodicity  of  its  re- 
lapses, which  "  come  on  like  a  fit  of  ague  almost  to  an  hour  "  (Dr. 
R.  Paterson),  and  the  enlargement  of  the  spleen  to  a  greater  extent 
than  in  any  other  form  of  fever  (Jenner),  point  also  to  a  malarious 
origin.  On  the  other  hand,  epidemics  of  relapsing  fever,  as  Mur- 
chison shows,  appear  to  commence,  progress,  and  decline  quite  ir- 
respectively of  tne  season  of  the  year. 

The  evidence  that  a  specific  poison  exists  and  is  formed  in  cases 
of  relapsing  fever,  and  when  so  formed  is  communicable  from  the 
sick  to  the  healthy,  rests  on  evidence  similar  to  that  adduced  in 
cases  of  typhus ;  and  the  same  objections  may  be  taken  to  the  evi- 
dence whicn  aims  at  establishing  the  spontaneous  generation  of  the 
specific  poison.  There  are  causes,  circumstances,  or  conditions 
which  obviously  favor  the  accession  of  relapsing  fever,  and  no  doubt 
also,  its  occurrence  in  an  epidemic  form  ;  and  chief  amongst  these 
predisposing  causes  must  be  placed  destitution  and  want  of  food, 
while  the  names  applied  to  the  disease  by  difterent  countries  indi- 
cate the  popular  belief  as  to  such  predisposing  causes  being  credited 
with  originating  the  disease  in  the  first  instance.  Thus  it  is  spoken 
of  as  the  famine  fever  of  the  British  Isles,  and  the  hunger  pest  of 
Germany. 

The  Pnmary  Paroxysm. — The  seizure  is  generally,  indeed  almost 
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large  proportion  of  cases  there  is  decided  jaundice,  and  in  others 
the  skin  exhibits  a  bronzed  hue.  The  jaundice  is  not  attributable 
to  any  obstruction  of  the  ductus  communis  choledochus^  as  bile  passes 
freely,  and  even  copiously,  with  the  stools,  and  as,  after  deatn,  the 
gall-duct  is  pervious.  There  is  generally  tenderness  over  the  region 
of  the  liver  m  such  cases ;  and  it  may  be  enlarged.  Thirst  is  exces- 
sive ;  the  appetite  absent  or  voracious,  and  the  bowels  constipated. 
The  tongue,  at  first  moist,  is  covered  with  a  white  or  yellow  fur, 
which  it  may  retain  throughout  the  illness ;  and,  in  many  cases,  it 
may  become  dry  all  over,  or  with  a  brown  dry  streak  down  the 
centre,  after  the  third  or  fourth  day. 

The  Crisis.— After  the  patient  has  continued  in  this  state  for  a 
period  varying  from  five  to  eight  days,  a  sudden  change  takes  place, 
immediately  preceded,  in  most  cases,  by  an  exacerbation  of  all  the 
symptoms.  "When  every  symptom  appears  hourly  becoming 
OTaver — when  the  restlessness  and  general  distress  have  reached 
their  highest  point — then  ensues  a  most  remarkable  series  of  phe- 
nomena, followed  by  a  remarkable  intermission  of  all  the  symptoms, 
and  an  apparent  restoration  to  health."-  This  period  has  received 
the  name  of  "Crisis,"  and  supervenes  generally  on  or  about  the 
seventh  day,  and  its  advent  is  rarely  prolonged  beyond  the  eighth. 
This  change  is  ushered  in  by  a  most  profuse  perspiration,  in  some 
instances  with  an  eruption  of  miliary  vesicles,  wnich  breaks  out 
from  the  whole  surface  of  the  skin,  and  in  the  course  of  a  few  hours 
the  patient  appears  nearly  well.  More  rarely  the  change  is  indi- 
catea  by  epistaxis  as  well  as  by  perspiration,  or  by  profuse  diarrhoea, 
catamenial  discharge,  or  hemorrhage  from  the  bowels ;  and  after 
either  or  all  of  these  apparently  critical  changes  have  been  estab- 
lished for  a  few  hours,  tnere  is  a  complete  and  abrupt  cessation  of 
all  the  bad  symptoms.  The  pulse  quickly  regains  the  natural  stand- 
ard, the  tongue  cleans,  the  appetite  and  sleep  return,  and  the  coun- 
tenance resumes  its  tranquillity.  This  alteration  is  very  often  eftect- 
ed  within  a  few  hours,  and  on  the  following  day  the  patient  gener- 
ally considers  himself  in  all  respects  quite  well,  and  may  so  continue 
to  improve  rapidly  for  four  or  Jive  days.  During  this  period,  how- 
ever, there  are  some  patients  who  sufter  from  violent  muscular  pains 
in  the  limbs. 

The  Belapse  or  Eecurrent  Paroxysm. — About  seven  days  after  this 
critical  change,  or  between  about  the  twelfth  to  the  txcentieth  day 
from  the  commencement  of  the  illness,  but  generally  on  the  four- 
teenth day,  a  sudden  relapse  occurs  "  in  ninety-nine  cases  out  of  every 
hundred."  This  relapse  commences  suddenly,  like  the  first  seizure, 
by  rigors,  headache,  loss  of  appetite,  vomiting  of  green  fluid,  which 
is  qmckly  followed  by  a  hot  slcin,  quick  pulse,  and  a  coated  white 
tongue,  confined  bowels,  followed  oy  delirium,  so  that  the  phe- 
nomena may  be  exactly  represented  as  a  repetition  of  the  first  at- 
tack. In  the  interval  of  convalescence  between  the  first  and  second 
attacks  the  pulse  often  becomes  slow  to  an  extreme  degree,  as  slow 
even  as  forty-five  to  sixty  beats  in  the  minute ;  but,  suddenly,  on 
the  relapse  commencing,  it  again  rises  to  120  or  more.  In  ordinary 
favorable  cases  perspiration  would  again  occur  in  txoo^  three^four^  or 
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paroxysm  and  one  relapse — the  total  duration  of  the  fever  extends 
to  about  three  weeks ;  and  the  convalescence  is  very  slow — ^much 
slower  than  in  tvphus.  The  relapsing  fever  is  very  exhausting  in 
its  effects  upon  the  constitution ;  and,  dating  the  period  of  conva- 
lescence from  the  termination  of  the  last  attack,  the  time  taken  to 
recover  is  in  most  cases  unusually  long.  To  those,  indeed,  who 
suffer  from  more  than  one  relapse,  it  is  almost  impossible  to  have 
health  completely  restored  for  a  long  time.  They  become  a  prey 
to  various  sequelae  of  fever,  or  they  continue  sickly  for  months, 
with  pallid  countenances,  puffed  ankles,  palpitations,  extreme  de- 
bility, noises  in  the  ears,  dimness  of  vision,  diarrhoea,  or  dysentery. 
Dysuria  is  a  frequent  complication  amongst  women  during  the 
relapse.  In  many  instances  during  the  epidemic  of  1847  and  1848 
in  Ireland,  convulsions  occurred  in  cases  which  otherwise  seemed 
to  be  progressing  favorably,  and  death  invariably  followed  them. 
Dr.  William  Robertson  observed  in  Edinburgh  (and  the  Irish  phy- 
sicians record  a  similar  observation)  that  delirium  of  a  violent  char- 
acter occurred  during  convalescence,  or  after  the  critical  discharge 
had  taken  place.  It  generally  came  on  suddenly,  with  incessant 
talking,  a  rapid  weak  pulse,  followed  by  perfect  unconsciousness, 
flushea  face,  and  contracted  pupil. 

[Anatomioal  Characters]. — j^o  special  anatomical  lesion  has  been 
pointed  out  as  peculiar  to  relapsing  fever.  The  most  constant  lesion 
IS  enlargement  of  the  spleen,  the  size  attained  by  that  organ  being 
on  the  whole  larger  than  in  either  typhus  or  typhoid  fevers.  Dr. 
Jenner  has  recorded  the  weight  in  one  case  to  have  been  as  much 
as  thirty-eight  ounces,  and  of  a  size  in  proportion.     It«  substance  is 

Knerally  softened,  sometimes  diffluent.  It  is  usually  seen  at  its 
rgest  size  when  death  occurs  during  the  final  paroxysm ;  but  if 
death  occurs  during  convalescence,  the  spleen  is  of  a  normal  size. 
Occasionally  pale,  red,  fibrinous  infarctions  are  found  in  its  sub- 
stance and  near  its  surface.  They  are  easily  broken  down,  have  a 
fine  granular  fracture,  and  are  considerably  firmer  than  the  sur- 
rounding tissue,  from  which  they  are  separated  by  a  distinct  line 
of  demarcation.  As  a  rule,  there  is  but  little  congestion  of  the 
lungs,  the  weights  of  which  contrast  singularly  with  the  weights 
of  organs  in  subjects  dead  of  typhus  fever. 

The  blood  in  a  few  cases  has  been  found  fluid  throughout  the 
body  after  death ;  but  generally,  when  drawn  from  the  body  during 
the  febrile  paroxysm,  it  is  buffed ;  and  decolorized  coagula  are  found 
in  the  heart  and  large  vessels  after  death  more  frequently  than  in 
cases  of  typhus.  In  several  cases  urea  has  been  detected  in  the 
blood  in  considerable  quantity.  The  proportion  of  white  corpuscles 
is  increased,  a  fact  of  interest  in  connection  with  enlargement  of  the 
spleen,  and  the  state  of  anaemia  so  commonly  observed  (Cormack, 
Allen  Thomson,  Murchison).  The  liver  is  generally  large,  and 
the  gall-bladder  filled  with  dark  thick  bile. 

S^nelsd  of  Relapsing  Fever. — One  of  the  most  common  results  is 
the  occurrence  of  excessive  pains  in  the  limbs,  more  especially  ex- 
{M'essed  about  the  knee  and  ankle  joints ;  and  even  the  long  bones 
appear  to  be  the  seat  of  these  pains  in  some  cases.    Combined  with 
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with  a  little  syrup.  This  quantity  is  to  be  used  up  during  the  twenty- 
four  hours.  Acetate  of  potash  and  nitric  ether  may  be  used  for  the  same 
purpose ;  but  the  nitre  has  the  additional  advantage  of  keeping  open  the 
bowels. 

The  surface  of  the  body  should  be  frequently  sponged  over  with 
cold  or  tepid  water ;  stimulants  are  not  usually  necessary,  but  they 
may  be  required  in  the  stage  of  languor  or  exhaustion  ensuing  on 
the  crisis  ;  or  in  cases  where  great  debility  has  preceded  the  attack. 
If  any  amemia  exists,  or  if  an  anaemic  murmur  can  be  detected, 
stimulants  must  be  given  early.  When  jaundice  appears,  Dr.  Mur- 
chison  recommends  that  nitro-hydrochloric  acid  should  be  given  in 
combination  with  nitre,  as  in  the  following  formula : 

Twenty  minims  of  hydrochloric  acid,  with  ten  minims  of  nitric  acid, 
every  three  hours,  each  dose  diluted  with  the  drink  of  nitre  and  barley- 
water  already  prescribed. 

Contamination  of  the  blood  with  urinary  products  is  the  great 
danger  in  cases  of  relapsing  fever  ;  and  therefore,  in  all  cases  of  re- 
lapsmg  fever,  particular  attention  must  be  paid  to  the  state  of  the 
urine,  especially  towards  the  period  of  the  first  crisis.  When  the 
daily  amount  is  much  reduced,  or  if  entire  suppression  should  ensue, 
and  particularly  if  stupor,  confusion  of  thouffnt,  or  drowsiness  should 
supervene,  the  oowels  are  to  be  freely  moved  by  compound  jalap  pow- 
der, or  by  a  turpentine  enema.  Determination  to  the  skin  should 
be  promoted  by  the  hot  air  bath  ;  and  saline  diuretics  may  be  given 
every  two  or  three  hours  (Mdrchison).  No  means  hitherto  dis- 
covered will  prevent  the  occurrence  of  the  relapse. 


FEBRICULA. 

Latin,  Febriada;  French,  Fi^vre  iphimtre;  Gkrman,  Febricula;  Italian, 

Febbricola, 

Definition. — A  simple  Jever  in  which  the  expression  of  the  febrile  phe- 
nomena is  of  very  snort  duration,  lasting ,  as  a  rule,  for  twenty-four^ 
thirty-six,  forty-eight,  or  seventy-two  hours  or  more,  attended  unth  afre- 
auent,full,  and  ofttrnjiryn  pidse,  white  and  coated  tongue,  pains  in  the 
loins  and  limbs,  thirst,  constipation,  a  scanty  discharge  of  high-colored 
urine,  hot  and  dry  skin,  sometimes  an  eruption  of  roseola  or  erythema 
about  the  loins  or  thiahs,  coming  and  disappearing  with  the  fever  (More- 
head);  severe  heaaache,  sometimes  acute  delirium,  and  flushed  face. 
The  subsidence  of  the  fever  is  generally  associated  with  copious  perspira- 
tions, or  herpetic  eruptions. 

Pathology. — We  do  not  know  of  any  specific  poison  as  the  cause 
of  such  phenomena  as  those  detailed  in  the  definition ;  neither  have 
we  any  evidence  that  febricula  is  a  contagious  or  miasmatic  disease. 
There  are  many  different  causes  which  are  known  to  be  capable  of 
exciting  expressions  of  febrile  phenomena  similar  to  those  mentioned 
in  the  definition, — such  as  exposure  to  great  heat  or  cold,  surfeit, 
inebriety,  mental  or  bodily  fatigue  or  excitement ;  and  specific  poi- 
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own  obBervations,  the  amouQt  of  urine  is  extremely  smsU  (twelve 
to  twenty  ounceal,  of  very  high  specific  gravity  (1035-1037),  with 
the  eoHds  and  sulphuric  acid  very  much  over  the  average,  and  the 
amount  of  urea  large.  When  the  temperature  falls,  the  quantity  of 
urine  rapidly  augmente.  The  increase  of  urea  and  of  the  solids  is 
not  BO  much,  however,  as  in  the  height  of  the  more  severe  and  pro- 
longed fevers  (Parkes  On  the  Urine,  p.  243). 

TTPICAL  BAKOB  OP  TEBVBRATURE  IS  A  CASE  OF  PROTRACTED  PEBRICULA 
{IfAtmura  prMraela).  IBB  RECORDS  INDICATE  HORKINO  (H.)  AND  BVENINQ 
(E.)  OBSERTATIONS  (Waodirlioh). 

1.  3.  3.  i.  t.  t. 

MEMEMBMEHEM£ 


LIKE   OF    NORMAL   TEMPERATURE,  gl°    FAHR, 

In  cases  of  more  protraoted  febricula,  the  early  phenomena  are 
umilar  to  the  shorter  eases,  and  the  protraction  is  mainly  due  to  the 
slowness  of  the  defervescence — an  example  of  lysis.  The  phenomena 
of  such  defervescence,  as  indicated  by  uie  range  of  temperature,  are 
shown  in  the  foregoing  diagram. 

As  a  rule,  these  fevers  are  not  serious ;  but  the  degree  of  reaction 
has  always  a  relation  to  the  state  of  the  constitution,  whether  sthenic 
or  not  (Moreuead). 

Treatment  of  Febricula. — Such  means  aa  emetics,  purgatives,  tepid 

Enging,  diaphoretics,  and  antiphlogistic  regimen,  are  to  be  em- 
^-cd.  In  plethoric  individuals,  where  there  is  much  headache  and 
hing  of  tiie  face,  a  moderate  general  bloodletting,  or  leeches  to 
the  temples,  may  be  expedient,  out  such  remedies  are  not  often 
necessary  (Moreubad). 

SIMPLE  CONTINUED  FEVER. 

Latih,  Febri*  eontinaa  timpUr;  French,  Fiivre  eonUntnte ;  Obbmah, 
\  Italian,  Fcbbrt  eotilinMa  aempliee. 

There  are  not  a  few  physicians  who  doubt  the  occurrence  of  simpfe 
amlinwd  fever  as  distinct  from  the  continued  fevers  already  do- 
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most  importance  to  science,  for  more  extended  information  regard- 
ing them  will  either  connect  them  with  forms  of  the  fever  be- 
tween which  they  seem  to  stand  ;  or  these  "  doubtful  cases  "  will 
eventually  separate  themselves  into  distinct  forms,  whose  history 
is  still  unknown.  In  such  doubtful  cases  observations  regarding 
the  correlation  of  temperature,  the  excretions,  the  succession  of 
phenomena,  and  general  course  of  the  disease,  are  imperatively  de- 
manded. 

The  poisons  of  tropical  fevers  especially  require  to  be  carefully 
studied,  and  the  phenomena  of  the  febrile  state  which  accompanies 
them  embrace  some  medical  problems  of  the  most  abstruse  nature. 
Physiological  data  of  an  exact  kind  are  now  beginning  to  rise 
around  us,  which  will  give  a  standpoint  for  comparison  in  the  study 
of  the  phenomena  of  fever  in  the  tropics.  Extremely  important  ob- 
servations are  being  worked  out  by  Dr.  Emile  Beeher,  of  the  Army 
Medical  Department,  regarding  the  influence  of  tropical  climate  on 
the  excretions  of  the  urine  in  relation  to  the  body  weight.  At  great 
personal  sacrifice  and  denial  of  self,  he  has  twice  unaertaken  such 
mvestigations  on  his  own  person  in  voyas^es  to  India,  round  the 
Cape  of  Good  Hope.  With  all  such  exact  Information,  and  the  im- 
proved physical  aids  to  investigation,  it  behooves  the  physician  and 
pathologist  to  investigate  medical  problems  with  the  same  logical 
rigor  and  severity  as  a  chemical  or  an  astronomical  theorem  demands. 
On  this  important  point  the  opinion  of  one  may  be  especially  quoted, 
whose  experience  as  a  teacher  of  clinical  medicine  nas  been  great, 
and  whose  philosophical  investigations  into  the  nature  of  fever,  in 
particular,  command  the  respect  of  all.  On  this  point  Dr.  Parkes 
thus  writes :  "  The  power  of  observation  in  medicine  is  a  kind  of 
tact,  which  ought  to  be  cultivated  with  the  same  assiduity  as  the 
chemist  practises  when  he  learns  how  to  manage  his  delicate  ma- 
nipulations, or  the  astronomer  when  he  wields  nis  wondrous  tube. 
In  medicine  the  observation  and  recording  of  phenomena  have  been 
held  to  be  an  easy  and  trifling  task,  which  any  tyro  was  competent 
to  do.  Hence  half  the  error  and  uncertainty  of  medicine.  Inaccu- 
rate, that  is,  erroneous  and  incomplete  observation,  has  been  the 
cause  that,  till  within  these  few  years,  the  fevers  of  cold  countries 
have  been  so  absolutely  uncomprehended,  and  that  the  fevers  of  hot 
countries  are  still  shrouded  in  obscurity.  The  most  valuable  addition 
any  one  could  at  present  make  to  our  knowledge  of  tropical  fevers 
would  be  a  simple  record  of  all  the  cases  in  an  epidemic.  These 
cases  should  be  observed  with  the  keen  tact  of  a  Chomel,  and  re- 
corded with  the  fidelity  of  a  Louis.  We  want  no  explanation  or 
word  of  comment  added  to  them  ;  we  want  merely  the  cases.  Then, 
when  the  numbers  are  suflScient,  we  should  certainly  begin  to  put 
order  into  this  chaos.  And  let  not  any  one  who  may  have  the  opportu- 
nities be  deterred  from  the  task  by  that  fallacious,  and,  we  beg  to 
say,  most  reprehensible  argument,  with  which  some  people  may 
favor  him, — viz.,  that  his  eases  will  be  'tedious,'  'heavy,'  and  'un- 
read.' Unread  they  will  be,  certainly,  by  some  of  the  profession, 
who  consider  their  routine  practice  as  great  an  eflFort  as  their  in- 
tellect will  bear ;  but  read  and  analyzed,  we  will  venture  to  say, 
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plies  itself  bv  its  passage  through  the  hnman  system,  and  which 
reproduces  the  same  specific  true  yellow  fever.  The  type  of  this 
fever  is  continuous.  Pyrexia,  delirium,  suppression  of  unne,  black 
vomit,  are  the  leading  symptoms  of  this  fever — the  hcemagastric 
pestilence^  as  it  has  been  also  called.  ^2.)  That  there  are  other  fevers, 
and  especially  severe  marsh  fevers,  in  certain  geographical  limits, 
which  nave  a  close  resemblance  in  symptoms  to  the  contagious  and 
specific  yellow  fever.  So  also,  it  is  said,  have  fevers  arising  simply 
from  a  high  temperature  acting  on  an  unseasoned  subject.  On  tnis 
point  my  friend  and  colleague.  Dr.  Maclean,  Professor  of  Military 
Medicine,  who  has  had  twenty-two  years'  experience  of  East  Indian 
fevers,  writes  me  as  follows : 

"  I  am  now  myself  a  firm  convert  to  the  doctrine  that  yellow  fever  is 
specifically  distinct  from  remittent.  To  this  opinion  I  have  come  with  a 
fall  knowledge  of  the  fact  that  some  cases  of  remittent  fever  in  India 
closely  resemble  some  of  the  forms  of  yellow  fever.  But  of  this  I  am  now 
certain,  that  the  yellow  fever  of  the  true  yellow  fever  zone  is  unknown  in 
India  where  true  malarial  fevers  abound.  There  is  in  true  yellow  fever, 
for  the  most  part,  an  absence  of  that  periodicity  which  is  an  unfailing 
characteristic  of  true  malarial  fevers.  Then  there  is  the  difference  so  well 
insisted  upon  by  Blair  in  true  malarial  fevers.  Men  do  not  pass  from 
recovery  to  health,  as  is  the  case  in  such  a  marked  degree  in  3'ellow  fever, 
after  which  there  is  no,  or  very  little,  evidence  of  the  existence  of  any 
cachexy.  Malarial  fevers  exist  and  are  destructive  at  a  temperature  at 
which  yellow  fever  is  at  once  destroyed.  Albuminous  urine  is  almost 
invariable  in  yellow  fever — only  occasional  in  remittent.  There  is  in 
yellow  fever  an  unexampled  rauge  of  hemorrhages ;  in  remittent  fever  these 
hemorrhages  are  often,  indeed  generally,  absent.  Quinine  has  a  power 
over  malarial  fevers  that  is  beyond  the  reach  of  doubt  or  cavil ;  the  same 
is  not  true  of  yellow  fever.  Men  suffer  from  malarial  fevers  again  and 
again ;  second  attacks  of  yellow  fever  are,  to  say  the  least,  rare.'' 

The  correctness  of  the  above  view  of  this  important  question  has 
also  received  a  remarkable  illustration  in  some  observations  made 
in  Mexico  by  the  Medical  Staft'  of  the  French  Army  serving  there. 

Yellow  fever  had  disappeared  from  Vera  Cruz.  In  the  month  of 
October,  in  the  middle  of  a  sudden  augmentation  of  sickness,  several 
severe  cases  of  a  disease  like  voinito  appeared.  The  physicians 
dreaded  a  return  of  yellow  fever  in  its  epidemic  form,  in  spite  of  the 
relative  abatement  of  temperature  and  the  almost  constant  prev- 
alence of  a  northeast  wind.  These  fears  were  augmented  by  the 
disembarkation  at  this  time  of  a  great  many  fresh  troops ;  also  by 
the  suddenness  of  the  invasion  of  the  disease,  showing  itself  in  a 
great  many  cases  by  hepatic  symptoms,  bilious  vomiting,  fever, 
prostration,  articular  pains ;  the  fever  being  continuous,  or  at  least 
without  sensible  remissions,  in  many  cases.  But  soon  many  cir- 
cumstances demonstrated  the  groundlessness  of  the  fear,  and  showed 
that  the  disease  was  malarious.  These  were, — (1.)  The  quickly 
recognized  efficacy  of  quinine,  which  in  the  month  of  May,  when 
true  yellow  fever  raged,  gave  only  negative  results  at  the  best ;  (2.) 
The  rapid  supervention  of  splenic  enlargement,  often  attended  with 
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yellow  fevers  of  America,  which  are  of  marshy  origin,  black  vomit 
18  a  usual  symptom  (Boott). 

These  two  events — namely,  yellowness  of  the  skin  and  black 
vomit  being  of  themselves  insufficient  as  diagnostic  marks  of  true 
or  specific  yellow  fever,  additional  grounds  oi  diiference  are  found, 
— (1.)  In  the  type  of  the  fever,  which  is  continuous  and  not  remit- 
tent ;  (2.)  In  the  fact  that  it  occurs,  as  a  rule,  only  once  during  life ; 
(3.)  In  tne  fact  that  it  is  propagated  by  specific  media  from  iniected 
persons  or  places  to  others.  But  although  in  no  one  of  these  phe- 
nomena, taken  singly,  except  in  that  of  its  communicability  from 
person  to  person,  do  we  find  any  definite  characters  to  rely  upon  to 
prove  the  existence  of  a  formal  and  specific  yellow  fever,  yet,  in  the 
general  assemblage  and  collocation  of  symptoms,  peculiarities  do 
present  themselves  which  are  easily  discernible  by  an  experienced 
eye. 

Though  the  subject  of  tropical  fevers  is  too  little  known  to  war- 
rant decided  opinions  on  many  points,  yet  the  true  yellow  fever,  or 
heemagastric  pestilence,  is  now  so  clearly  stamped  with  characters 
so  peculiarly  its  own,  that  it  takes  its  place  as  a  specific  fever  of  a 
continuous  and  generally  rapidly  fatal  tyP®'  I*®  pathology  is  best 
exemplified  in  the  history  of  such  isolated  outbreaks  of  it  as  are  to 
be  found  in  the  cases  of  the  "  Hussar  "  (Blane),  the  "  Bann,"  the 
"Kent,"  the  "Scout,"  the  "Eclair,"  the  "Hankey,"  the  "Icarus," 
the  Lisbon  epidemic  of  1857,  and  the  importation  of  the  disease 
from  Havana  into  the  port  of  St.  Nazaire  by  the  "Anne  Marie" 
in  1861 ;  and  no  description  of  yellow  fever  can  be  complete  which 
does  not  give  an  account  of  some  of  these  remarkable  instances  of 
this  disease. 

An  analysis  of  all  the  circumstances  connected  with  the  "  Eclair" 
shows  (1.)  That  the  immediate  consequences  of  landing  the  crew  at 
Boi  Vista  were  a  thorough  intercourse  with  the  inhabitants,  and 
the  communication  to  them  of  the  same  fever  with  which  the 
"  Ixjlair"  was  infested.  For  some  time  before  the  arrival  of  the 
"Eclair"  it  is  certain  that  the  island  of  Boi  Vista  was  perfectly 
healthy ;  and  this  was  true  also  of  all  the  other  islands  of  the  group 
(Almeida,  Macwilliam).  So  great,  also,  was  the  dread  of  the  dis- 
ease among  the  inhabitants  that  the  consul  had  great  difficulty  in 
procuring  laborers ;  nevertheless,  the  crew  managed  to  smuggle 
vast  quantities  of  spirits,  and,  of  course,  it  is  possible  that  more 
secret  intercourse  went  on  than  can  be  gathered  from  any  official 
reports.  Certain  of  the  inhabitants  were  also  brought  more  or  less 
in  contact  with  the  crew  of  the  "  Eclair."  There  were — 1st.  The 
military  guard  at  the  fort ;  2d.  The  laborers  employed  on  board 
the  "  Eclair" — forty-one  in  number ;  3d.  The  laborers  employed  in 
the  launches,  or  at  a  coal-heap  on  a  small  island — forty-six  in  num- 
ber ;  4th.  Washerwomen  who  washed  the  officers'  clothes — seven- 
teen in  numl)er.  In  addition  to  these.  Captain  Estcourt,  the  com- 
mander of  the  steamer,  lived  at  the  consuls  house ;  the  gun-room 
and  ward-room  officers  and  midshipmen  occupied  a  house  in  Porto 
Sal  Key  ;  and  leave  was  given  to  the  warrant  officers  and  a  few  of 
the  men,  one  of  whom  stopped  in  the  town  for  two  nights.    The 
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period  of  latency  for  the  variolous  poison.  Another  case  is  cited — 
that  of  a  boy,  Lambert — which  shows  that  the  period  of  latency 
could  not  have  been  less  than  eight  days.  The  experience  of  the 
Lisbon  epidemic  marks  the  time  of  incubation  as  varying  from  two 
to  ten  days,  and  in  some  instances  extending  to  fifteen  aays.  The 
importation  of  yellow  fever  by  the  ship  "  Anne  Marie  "  into  St. 
Nazaire — a  town  in  the  department  of  the  Loire,  about  47°  30'  north 
latitude — ^in  the  summer  of  1861  {Ann.  d' Hygiene^  Oct.,  1863,  p.  416), 
confirms  the  belief  in  a  lengthened  period  of  incubation ;  and  from 
a  careful  analysis  of  the  history  of  specific  vellow  fever  cases,  I  think 
it  will  be  found  that  the  period  of  incubation  tends  to  lengthen  with 
the  transportation  and  propagation  of  the  disease  into  latitudes  the 
most  remote  from  the  equator. 

The  historv  of  the  importation  of  the  disease  into  St.  Nazaire  is 
as  follows :  About  the  13th  of  June  the  "  Anne  Marie,"  a  wooden 
sailing  vessel,  laden  with  cases  of  sugar,  left  Havana,  having  been 
there  a  month  during  the  prevalence  of  a  severe  epidemic  of  yellow 
fever.  None  of  the  sailors  suftered  so  long  as  she  lay  at  Havana, 
except  from  a  little  depression,  loss  of  appetite,  and  a  certain  ten- 
dency to  vomiting.  After  leaving  Havana  for  France  there  was 
no  sickness  for  seventeen  days.  On  the  1st  of  July  two  sailors  were 
attacked  f without  precursory  symptoms)  with  violent  shivering. 

Sailor  of  tne  face,  injection  of  the  eyes,  congested  lips,  and  continued 
elirium.  One  died  in  twenty-three  hours,  the  other  in  one  hundred 
and  ten.  On  the  following  seven  days  other  persons  were  attacked, 
making  in  all  nine  cases  out  of  a  crew  of  sixteen  persons.  Only  two 
deaths  occurred.  The  ship  arrived  at  St.  Nazaire  on  the  25th  of 
July  with  seven  men  still  sick,  but  all  of  them  convalescent,  thirteen 
days  having  elapsed  from  the  date  of  attack  of  the  case  last  taken 
ill.  Therefore,  liaving  had  no  deaths  and  no  fresh  cases  for  ten  days, 
the  "  Anne  Marie"  was  not  placed  in  quarantine  at  the  end  of  her 
yoyage  on  arrival  at  St.  Nazaire.  Near  her,  as  she  lay  in  that  port, 
there  were  anchored  two  ships  of  the  imperial  navy — namely,  "  Le 
Chastan  "  and  "  Le  Cormorant,"  the  former  touching  her.  Three 
other  ships,  "  L'Orient,"  "  Les  Dardanelles,"  and  "  L'Arequipa," 
were  also  near  her.  According  to  the  custom  of  the  port,  the  sailors 
of  the  "  Anne  Marie,"  being;  only  engaged  for  the  voyage,  quitted 
the  vessel  on  her  arrival,  and  were  dispersed  throughout  the  town. 
The  commander,  who  had  been  ill,  went  home,  the  vessel  was  left  to 
the  second  in  command,  and  the  places  of  the  men  were  taken  by 
seventeen  fresh  men,  to  discharge  the  cargo  of  sugar.  These  men 
were  Btrong,  very  robust,  and  completed  the  discharge  of  the  ship 
in  eight  days.  Of  these  men  twelve  or  thirteen  were  attacked  with 
yellow  fever,  and  many  of  them  died. 

"  Le  Chastan,"  having  been  close  alongside  the  "  Anne  Marie," 
left  on  the  29th  July,  and  sailed  to  Indret,  on  the  Loire,  44  kilo- 
metres diHtant.  Her  crew,  five  in  number,  seemed  in  perfect  health 
when  they  arrived  at  Indret ;  but  on  the  1st  of  August  (e.  e.,  three 
days  after  leaving  St.  Nazaire)  a  man  fell  sick  of  yellow  fever ;  then 
the  remaining  four  by  the  5th  of  August  were  all  ill ;  and  by  the 
10th  of  August  all  the  five  men,  the  crew  of  "  Le  Chastan,"  were 
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ing  in,  as  well  as  the  inclosure  of  coal  in  tropical  climates,  as  Mr. 
Macdonald  notices,  is  worthy  of  the  attention  of  the  proper  author- 
ities. 

All  the  cases,  like  the  "  Eclair,"  the  "  Bann,"  the  "  Imaum,"  the 
"  Icarus,"  the  "  Anne  Marie,"  the  "  La  Plata,"  agreeing  as  they  do 
in  all  their  main  features,  it  is  impossible  to  doubt  the  existence  of 
a  multiplying  infecting  virus  as  tne  specific  cause  of  yellow  fever ; 
and  in  cases  where  it  was  transported,  imported,  and  propagated,  the 
fever,  except  in  certain  cases,  seems  to  have  arisen  only  m  persons 
who  had  been  exposed  to  whatever  deleterious  influence  was  exercised 
by  the  atmosphere  of  ships  in  which  cases  of  yellow  fever  existed. 
Moreover,  the  facts  connected  with  the  "  Imaum,"  the  "  Icarus,"  and 
the  "  Barracouta,"  show  that  infected  places  and  persons  are  alike 
dangerous  to  those  who  are  at  all  susceptible ;  and  in  the  cases  of 
the  "  Imaum"  and  the  "  Anne  Marie,"  it  was  shown  that  a  disease 
taken  in  a  certain  locality,  and  spreading  from  person  to  person, 
may  finally  affect  a  second  locality  through  their  medium.     It  ap 
pears  also  to  be  quite  a  mistake  to  suppose,  as  Mr.  Macdonald  ob- 
serves, that  no  individual  can  communicate  the  disease  to  another 
unless  he  himself  is  actually  under  its  influence  at  the  time ;  or, 
secondly,  to  consider  such  an  individual  as  diftering  in  anv  essen- 
tial particular  from  an  infected  locality.     Indeed,  a  ship  itself  is 
only  an  individual  on  a  grander  scale.     This  is  the  view  Mr.  Mac- 
donald takes  with  regard  to  the  "  Imaum,"  receiving  the  disease 
from  the  officers  of  the  "  Icarus  ;"  and  it  is  also  the  view  which  ex- 
plains the  events  which  followed  the  contiguity  of  the  ships  to  the 
"  Anne  Marie  "  in  the  harbor  of  St.  Nazaire.     To  some  extent  the 
disease  spread  through  personal  intercourse  to  persons  who  were  not 
near  the  ship, — in  one  very  important  case,  that  of  M.  Chaillon,  a 
physician  at  Indret,  who  is  said  never  to  have  been  near  the  ship 
nor  the  town  of  St.  Ifazaire,  but  who  contracted  infection  from  four 
laborers  who  came  infected  from  the  ship,  and  whom  he  attended 
medically  at  their  houses.     He  contracted  yellow  fever,  and  died. 
In  a  second  case,  one  of  the  ship  laborers,  who  himself  had  yellow 
fever,  is  said  to  have  carried  the  infection  certainly  to  his  wife,  and 
perhaps  to  an  old  man  in  whose  house  he  and  his  wife  lodged.     All 
of  them  were  attacked  with  yellow  fever — the  old  man  fatally.  Un- 
questionably with  regard  to  the  "  Anne  Marie,"  and  doubtless  also 
with  regard  to  the  other  ships,  the  ships  themselves^  irrespectively 
of  sick  persons  in  them,  were  foci  of  yellow  fever  infection.     The 
men  therefore,  no  doubt,  carried  infection  passively,  as  they  might 
have  carried  an  odor  from  the  ship,  or  as  a  student  carries  the  smell 
of  the  dissecting-room  on  his  clothes,  e8|)ecially  felted  textures.    ''  I 
have  often  looked  upon  my  own  monkey-jacket  with  horror,"  writes 
Mr.  Macdonald,  "  as  the  possible  means  of  communicating  so  formid- 
able a  disease  to  others."     Men  thus  laboring  in  the  hold  of  infected 
ships,  without  themselves  contracting  yellow  fever  there,  might 
carry  infection  to  their  homes,  in  climates  and  places  where  yelmw 
fever  may  prevail.     And  it  is  a  question  how  tar,  like  cholera  and 
typhoid  fever  excreta^  the  poison  of  yellow  fever  may  not  increase  in 
placefl  where  decomposing  animal  material  abounds. 
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imported  from  Havana  by  the  bark  Adventure,  which  put  into  Key  West 
in  distress,  about  the  20th  June.  It  lay  in  quarantine  thirteen  days. 
Sixteen  days  after  leaving  Havana,  the  first  and  second  mates  fell  ill  with 
the  disease,  and  in  two  days  these  men  and  two  others  of  the  crew,  suf- 
fering from  the  fever,  were  taken  on  shore  and  placed  in  the  Marine 
HospitaL  July  27th,  a  soldier  of  the  90th  New  York  was  attacked  with 
yellow  fever,  which  subsequently  spread  through  the  garrison,  there  being 
331  cases  and  71  deaths. 

The  steamer  Delaware  with  a  detachment  of  the  7th  New  Hampshire, 
arrived  at  Hilton  Head,  S.  C,  from  Key  West,  early  in  September,  1862, 
and,  after  a  short  quarantine,  landed  her  passengers  September  8th.  Soon 
after  several  of  these  were  taken  ill  with  the  fever,  and  eight  died.  On 
the  9th  October  a  quartermaster's  employee,  living  close  by  the  quarter- 
master's depot  in  which  a  lot  of  tents  brought  by  the  Delaware  had  been 
stored,  was  attacked ;  subsequently,  a  number  of  officers,  soldiers,  and  men, 
employed  in  the  quartermaster's  department,  and  all  lining  around  the 
storehouse  in  which  had  been  put  the  tents  brought  from  Key  West  by 
the  Delaware,  became  affected.  The  hygienic  conditions  around  this 
wharf  were  bad.  The  number  of  cases  of  the  second  outbreak  was  30  and 
17  deaths.  The  disease  did  not  spread  amongst  the  troops  in  garrison, 
nor  did  any  of  the  physicians,  attendants,  or  patients,  suffering  from  other 
diseases  in  the  general  hospital,  where  the  cases  of  yellow  fever  were 
treated  without  separation,  contract  the  disorder. 

In  the  same  year  (1862)  there  were  outbreaks  of  the  fever  at  Charles- 
ton, S.  C,  and  at  Wilmington,  N.  C. ;  and  there  is  good  reason  to  believe 
that  it  was  introduced  into  both  ports  by.  blockade-runners  from  Nassau, 
N.  P.,  where  it  prevailed. 

Early  in  the  autumn  of  1864  yellow  fever  appeared  at  Newbem,  N.  C, 
and  continued  until  the  end  of  November;  705  cases  and  288  deaths  were 
reported  amongst  the  white  troops,  and  38  cases  and  15  deaths  among 
the  colored  troops.  Evidence  is  wanting  to  show  the  exotic  origin  of 
the  disease,  and  it  is  claimed  that  it  was  of  domestic  generation,  the  local 
hygienic  conditions  being  excessively  bad.  Previous  to  the  outbreak  at 
Newbem,  the  fever  had  appeared  at  Charleston,  S.  C,  but  there  is  no 
proof  of  any  communication  having  been  had  between  the  two  towns. 

On  the  10th  October,  1864,  the  first  case  of  yellow  fever  appeared  at 
Wilmington,  N.  C.  About  the  last  of  the  previous  August,  two  blockade- 
runners,  with  cases  of  the  disease  on  board,  were  at  quarantine  three  miles 
below  the  town.  The  quarantine  was  subsequently  removed  to  near  the 
mouth  of  Cape  Fear  River,  and  here,  on  October  1st,  there  were  fourteen 
blockade-runners,  and  on  all  of  them  the  mortality  from  yellow  fever  was 
very  great.  At  this  time  the  fever  spread  from  the  ships  to  the  shore, 
the  first  cases  being  in  the  houses  nearest  the  quarantine,  and  nearly  one 
half  of  the  inhabitants  of  the  town  died  of  it.  Goods  were  known  to  have 
been  smuggled  on  shore,  and  it  is  very  likely  some  of  them  were  carried 
to  Wilmington. 

During  the  autumn  of  1864, 191  cases  and  57  deaths  occurred  on  board 
twenty-five  naval  vessels  lying  in  the  Mississippi  River  about  and  below 
New  Orleans.  It  is  claimed  that  these  cases  were  spontaneously  gen- 
erated, and  the  bad  hygienic  condition  of  the  iron-clads  furnished  all  the 
alleged  necessary  factors.  Rut  the  Spanish  man-of-war  Pizarro,  with  yel- 
low fever  on  board,  had  been  sent  on  the  previous  4th  of  July  to  the  quar- 
antine, the  first  cases  of  the  disease  appearing  on  the  12th  September. 
There  were  12  cases  and  3  deaths  among  the  emj)loyees  and  guard  at  the 
Naval  Hospital  and  the  boat-landing  at  Erato  Street;  and  five  cases  of 
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A  rare  manifestation  of  capillary  irritation  in  yellow  fever,  con- 
sists in  an  efflorescence  of  the  skin  in  the  form  of  a  subcutaneous 
rash  on  the  chest,  and  extending  over  the  abdomen  and  arms.  Rose- 
colored  spots,  of  a  somewhat  circular  shape,  have  been  noticed  on 
fine,  delicate,  sensitive  skins,  varying  from  the  size  of  a  flea-bite  to 
what  might  be  covered  with  the  point  of  the  finger.  They  result 
generally  from  mosquito-wounds,  and  become  hemorrhagic  at  the 
end  of  the  disease  when  it  terminates  fatally. 

Moody  furundes  appear  late  in  the  order  of  symptoms,  and  are  to 
be  regarded  rather  as  sequelae.  Their  most  common  site  is  on  the 
wrist,  over  the  metacarpal  joints,  along  the  front  of  the  legs,  below 
the  scapulae,  and  over  the  hip,  in  the  parotid  region,  and  over  the 
forehead  and  lip.  They  are  generally  in  close  proximity  to  the 
smaller  arterial  branches,  such  as  the  ulnar,  radial,  anterior,  tibial, 
gluteal,  intercostal,  and  facial  arteries.  They  become  tender,  acu- 
minated, and  inflamed,  and  sometimes  form  large  abscesses  of  puru- 
lent matter,  with  a  pale  or  inflamed  surface,  and  this  chieflv  when 
below  the  scapula  or  over  the  hip.  Generally  on  the  legs  tney  are 
flat,  present  no  inflamed  appearance,  but  show  a  flat  purplish  vesi- 
cation, about  the  size  of  a  split  pea  or  a  sixpence. 

Two,  three,  or  even  four  forms  or  types  of  yellow  fever  have  been 
described  by  authors.  These  have  been  very  clearly  defined  by  mv 
friend.  Dr.  Lyons,  of  Dublin,  in  the  Lisbon  epidemic  of  1857,  whicn 
he  investigated  with  so  much  care  and  enthusiasm. 

The  types^  groups^  or  forms  which  he  found  capable  of  clinical 
recognition  are, — (1.)  The  algid  form  ;  (2.)  The  sthenic  form ;  (3.)  The 
hemorrhagic  form ;  (4.)  The  purpuric  form ;  (5.)  The  typhous  form. 

The  first  of  these,  namely,  the  algid  form,  is  that  which  presents 
the  most  rapid  course,  and  the  earliest  and  greatest  amount  of 

Srostration  of  the  vital  powers.  These  are  the  cases  which  are  sud- 
enly  killed  with  the  poison.  "  The  patient,  while  in  the  enjoy- 
ment of  his  usual  health,  and  in  the  midst  of  his  usual  occupa- 
tion, feels  suddenly  the  efiects,  as  it  were,  of  a  sudden  blow  from 
a  heavy  bar  on  the  back,  falls  down  while  walking  (or  if  standing), 
and  dies  within  a  few  hours  in  profound  collapse,  and  after  exhibit- 
ing more  or  less  of  the  other  symptoms  of  this  fever."  The  counte- 
nance became  sunken,  the  eye  dull  and  filmy,  the  surface  cold,  and 
the  patient  felt  cold,  depressed,  and  wretched.  The  face  became  of 
a  dirty  livid  hue,  and  this  appearance  extended  to  the  trunk  and 
limbs,  the  surface  then  presenting  innumerable  points  of  minute 
venous  congestion,  and  sometimes  purpuric  spots  and  patches  of 
various  sizes.  In  extreme  cases  the  lips,  the  breath,  and  tongue 
were  cold,  with  a  temperature  in  the  axilla  not  more  than  96^,  the 
pulse  being  small,  feeble,  and  quick ;  and  when  the  cardiac  action 
became  feeble  the  radial  pulse  would  be  obliterated. 

Tlie  sthenic  form  Ib  a  marked  contrast  to  the  algid.  It  is  especi- 
ally well  marked  in  both  sexes  at  the  prime  of  life,  and  in  persons 
with  well-<leveloped  muscular  frames.  Such  cases  are  character- 
ized by  well-marked  febrile  symptoms,  severe  and  persistent  head- 
ache, much  rachialgia  at  the  outset,  a  high,  full,  ana  hard  pulse,  oc- 
casionally thrilling  and  resisting,  with  flushed  face  and  throbbing 
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considerable  strength,  though  still  compressible,  and  may  vary  in 
these  respects  within  certain  limits  until  it  becomes  feeble.  In  those 
cases  which  have  proved  rapidly  fatal  there  has  been  a  marked  grad- 
ual decrease  in  its  strength ;  and  finally,  when  the  feiTCty  eye  grows 
clear,  and  a  pallor  of  countenance  shows  the  mischief  of  blood  exu- 
dation going  on  within,  it  is  scarcely  to  be  felt. 

Observations  made  on  the  urine,  in  yellow  fever,  by  Dr.  Blair, 
show  that  it  is  always  acid  in  the  first  stage,  and  continues  so  gener- 
ally till  convalescence,  when  it  becomes  alKaline,  or  until  it  becomes 
heavily  charged  with  bile.  During  the  early  stage  the  urine  is  nor- 
mal in  color,  clearness,  and  quantity.  About  the  third  day  the  color 
alters,  and  becomes  of  a  sulphur,  primrose,  straw  or  light  gamboge 
hue,  perhaps  slightly  turbid,  and  with  a  little  floating  sediment. 
The  color  deei^ens  till  it  becomes  yellow  or  orange ;  and  if  the  case 
ends,  in  convalescence,  the  urine  is  copious,  and  may  appear  black. 
Sometimes  the  urine  has  a  pale,  watery,  smoky  appearance,  with  a 
layer  of  blood-corpuscles  in  the  sediment,  and  sometimes  it  is  very 
bloody. 

Albumen  appears  on  the  second  or  third  day  generally  ;  in  some 
cases  as  early  as  the  first  day  ;  and  in  a  few  cases  not  till  the  day 
of  death,  and  after  black  vomit  has  set  in.  Albumen  appeared  in 
every  fatal  case  of  normal  duration.  It  sometimes  ceased  suddenly 
in  convalescence,  and  always  before  the  yellow  suftusion  of  skin  and 
eye,  or  bile  in  the  urine,  had  disappeared.  Between  the  eleventh  and 
twentieth  day  of  grave  cases  it  generally  disappeared.  Its  color  was 
never  white.  When  the  urine  api^ared  turbid,  it  was  due  to  the 
presence  of  mucous  epithelial  matter,  coagulated  albumen,  coats  of 
the  urinary  tubuli,  or  fine  capillaries  of  the  kidney  or  mucous  mem- 
brane passed  out  with  the  urine.  The  tube-casts  are  generally  short, 
thick,  clul>-shaped,  and  opaque,  attended  with  large  organic  cells 
and  epithelial  scales.  Crystalline  deix)sits  are  rare.  In  females  the 
catamenia  are  sure  to  appear,  whether  due  or  not.  Xo  sign  is  so 
dooming  as  a  suppression  of  urine,  black  vomit  not  excepted.  The 
alvine  evacuations  mavbe  black  towards  the  close  of  the  disease,  or 
very  dark  green,  and  bilious  ;  but  after  the  black  stools  have  ceased, 
they  are  succeeded  by  evacuations  which  resemble  fine,  dark,  sandy 
mud,  and  named  the  "  caddy  stool."  As  the  disease  still  further 
advanced,  and  towards  its  fatal  termination,  the  dejections  again 
changed  their  character.  They  became  scanty  and  mucous,  of  vari- 
ous consistence  and  color.  These  mucous  stools  almost  always  ap- 
peared after  black  vomit,  and  were  contemporaneous  with  the  scanty 
urine  before  described.  The  alvine  evacuations  in  yellow  fever, 
from  the  l)eginning  to  the  end  of  the  attack,  are  always  alkaline, 
except  in  one  instance,  that  of  the  black  vomit  stool ;  in  that  it  is 
always  acid.  Its  chemical  quality  is  evidently  due  to  the  admix- 
ture of  a  portion  of  the  black  vomit,  which  has  descended  (if  not 
found  in  the  intestines)  by  peristaltic  motion  into  the  intestines,  and 
mixed  with  the  s<*anty  mucous  stool,  and  in  such  quantity  as  not 
only  to  neutralize  it,  but  to  l)e  in  excess.  The  scanty  thick  mucoasi 
stool — almost  a  jelly — has  generally  a  little  thin  serum  around  it  in* 
the  bottom  of  the  pot.    The  bulk  of  all  these  varieties  of  the  scanty 
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Prognosis. — The  data  to  judge  from  may  be  arranged  into  synap- 
toms  which  are  favorable,  and  those  which  are  not  so.  (1.)  Trie 
favorable  st/mptoyns  are — A  slow  pulse  and  moderate  temperature  of 
the  body,  and  quiet  stomach.  Streaks  of  blood  during  the  stage 
of  black  vomit,  or  after  acid  elimination  has  set  in,  are  favorable, 
if  the  corpuscles  are  found  entire.  If  the  urinary  secretion  con- 
tinue, and  the  black  vomit  be  scanty  from  the  first,  or  is  afterwards 
suppressed,  the  patient  may  yet  survive.  Urine  simply  albuminous 
is  a  less  serious  sign  than  when  it  also  contains  tube-casts.  Free, 
copious  urine,  no  matter  how  dark  or  bilious,  is  the  most  favorable 
of  any  single  sign.  I^rognostics  may  be  derived  from  the  effects  of 
treatment.  (2.)  TT^e  ynfivorable  signs  are — The  more  fiery  crimson 
the  tip  and  edge  of  the  tongue,  the  more  irritable  the  stomach,  the 
severer  the  headache,  the  worse  the  prognosis  of  the  first  stage,  and 
vice  versd  ;  but  a  streak  of  blood  in  the  early  vomit  indicates  much 
danger  from  the  attack.  In  the  second  stage  the  earlier  or  more 
complete  the  suppression  of  urine,  and  the  more  copious  the  ejec- 
tions of  black  vomit,  the  more  imminent  the  danger.  If  the  urine 
be  scanty,  and  loaded  with  tube-casts,  entangled  m  epithelial  and 
coagulable  matter,  the  light  buff-colored  curdy  sediment  before 
mentioned  indicates  a  complex  lesion  of  the  secreting  structure  of 
the  kidney.  It  is  the  urine  symptom  in  its  maximum  of  severity, 
and  is  as  fatal  as  if  the  suppression  had  already  occurred.  Blood- 
corpuscles  in  the  urine  are  not  to  be  looked  on  with  apprehension. 
A  faltering  of  the  articulation  is  a  bad  prognostic,  and  a  difficulty 
of  protruding  the  tongue  enhances  it.  The  danger  of  the  case  is 
enhanced  by  inflanmiatory  complications,  and  by  hypertrophy  of 
the  heart.  A  recent  residence  in  a  temperate  climate ;  the  race  or 
complexion  of  the  individual ;  the  fact  of  his  previously  having  suf- 
fered from  an  attack,  will  enter  into  an  estimate  of  his  chances  of 
recovery. 

Prognosis  is  declared  by  Robert  Jackson  to  be  treacherous  and 
difficult  in  the  extreme. 

Treatment. — An  early  attention  to  first  symptoms  among  the  sus- 
ceptible is  of  the  greatest  value  in  saving  human  life. 

The  diagnosis  of  cases  in  which  the  attack  has  been  said  to  have 
been  "  aborted  "  by  remedies  may  be  questioned,  and  such  a  belief 
is  opposed  to  the  doctrines  of  sound  pathology.  Moreover,  the 
"  heroic  "  doses  of  calomel  which  were  given  in  such  cases,  com- 
bined with  quinine,  cannot  be  too  stronglv  discountenanced,  for 
'*  they  were  first  recommended  on  the  strength  of  a  crazy  hypothesis  " 
alone.  The  practice  is  said  to  have  frequently  proved  successful  in 
Jamaica;  but,  according  to  Dr.  Davy,  it  was  not  attended  with 
beneficial  results  at  Barbadoes ;  and  the  American  physicians  at 
New  Orleans  have  not  found  it  to  answer  their  expectations  in  stop- 
ping the  fever. 

Tlie  large  and  frequently  repeated  doses  of  quinine  were  often 
also  highly  injurious  (Lawson).  This  discrepancy  may  in  some 
measure  l)e  explaine<l  by  what  has  been  stated  at  the  outset  in  ex- 
plaining the  pathology  of  this  peculiar  fever.  It  is  in  cases  where 
the  fever  is  of  the  periodic  or  j^aludal  form,  and  not  the  continu- 
ous or  true  yellow  fever,  that  quinine  may  be  of  use,  if  the  system 
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auxiliary  means  of  relieving  the  blood  of  its  poisonous,  metamor- 
phosed, and  effete  constituents,  the  onus  of  which  is  now  thrown 
on  such  vital  organs  as  the  stomach  and  lungs.  At  one  time  the 
heat  of  the  surface  was  so  ardent  and  persistent  that  the  wet  sheet 
failed  to  reduce  it  effectually." 

The  most  distressing  symptom  in  yellow  fever,  both  to  the  pa- 
tient and  the  medical  attendant,  is  irritability  of  the  stomach  ;  it  is 
80  constantly  present,  and  so  often  uncontrollable,  that  the  knowl- 
edge of  every  available  means  of  checking  it  is  of  the  utmost  im- 
portance. 

The  food  during  the  course  of  yellow  fever  should  be  of  the  blandest 
description — chicken  tea,  arrow-root,  sago,  and  barley-water  consti- 
tuting the  chief  articles ;  and  these  should  be  taken  in  minute  quan- 
tities at  a  time  when  the  stomach  is  at  all  irritable.  This  rule  ap- 
plies to  drinks  of  all  kinds.  The  patient  is  greedy  for  a  large  draught 
of  fluids  ;  but  by  sucking  them  through  a  glass  tube,  or  a  straw,  or  a 
hollow  reed  of  small  bore,  or  by  the  tea-  or  tablespoonful,  thev  are 
much  more  likely  to  be  retained.  A  cold  infusion  of  oatmeal  was 
found  an  agreeable  drink  for  Scotch  seamen,  of  which  they  did  not 
seem  to  tire.  A  dislike  of  sweets  was  observed  amoiig  the  patients ; 
and  when  lemonade  was  asked  for,  the  usual  quantity  of  sugar  was 
objected  to,  probably  from  its  rendering  the  liquid  too  dense  for 
ready  absorption  by  the  stomach,  and  therefore  less  ^uenchinff.  Tea 
was  found  so  uniformly  to  disagree  with  the  j)atients,  and  cause 
vomiting,  particularly  in  the  advanced  stages,  that  at  length  it  had 
to  be  expunged  from  the  yellow  fever  dietary.  Dilute  alcoholic 
drinks  were  given  freely,  ana  with  good  effect.  Where  brandy  could 
be  obtained  pure  (tolerably  free  from  acidity  and  fusel  oil),  and  was 
well  diluted  with  water,  that  spirit  answered  every  indication. 
Sometimes  the  effervescing  wines  were  relished  and  retained,  but 
they  are  very  liable  to  the  objections  of  containing  foreign  matters 
and  the  products  of  mismanaged  fermentation  (Blair). 

Mr.  John  Denis  Macdonald  has  several  times  proved  that  four  or 
five  minims  of  chloroform  prepares  the  stomach  for  the  reception  and 
retention  of  food,  by  lessening  its  irritability,  and  the  dose  should  be 
repeated  a  short  time  before  food  is  again  taken,  as  the  effect  of  the 
chloroform  is  transitory.  On  the  same  principle  the  administration 
oi  cJdorodyne*  may  be  advocated.     Lime-water  has  been  also  found 

•  The  composition  of  cMorodyne  is  variously'  given  by  chemists,  but  the  following 
formula  may  be  given  as  a  very  useful  one : 

R.  Chloroform,  f.^iv  ;  ^th.  fiulph.,  f^ii;  Theraicw,  f ;5i ;  Mucila^i:.  Acacia),  f  zi ; 
Morph.  Muriat.,  gr.  viii;  Acid.  Hydrocyanic  dil.  (2  per  cent.),  f^ii;  Ol.  Menth.  pip., 
iijiv,  ad  vi  ;  vmce  bene. 

8ynip  or  water  may  be  added  to  the  mucilage  of  ^m,  and  tincture  of  cannabis 
Indica  (6  to  20  minims),  or  other  anodynes,  may  be  added  at  the  time  of  prescribing, 
if  deemed  desirable.  The  difficulty  in  compounding  ehlorodyne  is  in  getting  the 
chloroform  to  mix  with  the  treacle.  It  will  not  do  so  alone,  but  the  use  of  a  little  thin 
gum,  or  even  water,  effects  their  mixture  almost  at  once.  The  morphia  ought  first 
to  be  dissolved  in  the  chloroform;  then  mix  with  the  treacle  the  gum  or  water,  first 
using  about  the  «ame  bulk  of  chloroform  and  treacle,  afterwards  adding  the  ret>t  of  the 
chloroform  by  degrees,  constantly  shaking  briskly  the  bottle  in  which  it  is  made  up ; 
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ally  and  in  unusual  force  in  the  delta  of  the  Mississippi  during  this  period 
of  immunity  from  that  disease  "  (p.  253).  Previous  to  the  war  the  annual 
average  of  yellow  fever  victims  in  New  Orleans  was  about  1000.  The 
average  annual  death-rate,  from  all  causes,  from  1^29  to  1861  was  six  and 
a  half  per  cent.  There  were  years  when  the  death-rate  exceeded 'ten  per 
cent.  During  the  aforementioned  years,  the  town  was  Aill  of  un acclimated 
persons.  "  One  hundred  thousand  Northern  men  annually  arrived  in  or 
passed  through,  without  a  single  individual  being  smitten  with  yellow 
fever"  (Harris,  /.  c,  p.  256).  These  summers  passed  without  a  sign  of 
yellow  fever  epidemic.  Besides  the  observance  of  a  rigid  quarantine,  the 
strictest  sanitary  regulations  were  enforced  by  the  military  government, 
and  to  them  is  to  be  ascribed  the  exemption.  The  thorough  cleansing  of 
the  towns  of  Savannah  and  Charleston,  after  their  occupation  by  the 
U.  £L  troops,  and  the  rigorous  sanitary  regulations  maintained,  together 
witna  military  quarantine,  have  kept  them,  it  is  believed,  from  any  out- 
break of  yellow  fever  since  1864. 

In  the  Army  Report,  already  quoted  from.  Dr.  Woodward  holds  this 
language :  ^^  In  conclusion,  a  few  words  may  be  said  with  regard  to  the 
relations  of  the  facts  set  forth  in  this  report,  and  in  the  appended  docu- 
ments, to  the  prevention  of  yellow  fever.  It  is  to  be  regretted  that  the 
experience  of  the  army  throws  no  more  satisfactory  light  on  the  treatment 
of  the  disease,  but  it  must  be  admitted  that  it  is  most  instructive  with 
regard  to  measures  of  prevention.  Besides  those  general  hygienic  pre- 
cautions which  are  so  important  in  the  prevention  or  mitigation  of  all 
epidemic  diseases,  two  simple  and  effective  measures  would  appear  to  be 
specially  indicated  by  the  experience  of  the  army  during  the  war  and 
subsequently.  The  first  is  quarantine,  as  a  means  of  preventing  the  in- 
troduction of  the  disease ;  the  second  is  the  prothpt  movement  of  the 
command  to  some  rural  site  on  the  appearance  of  the  fever  among  the 
citizens  of  the  town  at  which  it  is  stationed,  or  even  after  the  disease  has 
appeared  among  the  men  of  the  command  itself. 

"  With  regard  to  quarantine,  it  is  well  known  that  a  great  difference  of 
opinion  exists  among  civil  physicians ;  nor  is  this  surprising,  since,  in 
populous  cities,  approached  by  many  routes  of  travel,  a  foreign  disease 
may  readily  be  imported  by  persons  eluding  an  imperfect  quarantine.  In 
such  a  case  it  may  be  quite  impossible  for  the  physicians  of  the  place  to 
determine  the  circumstances,  naturally  concealed  by  those  who  have 
broken  the  laws  or  regulations  on  the  subject. 

"  In  the  case  of  military  detachments,  however,  especially  during  times 
of  peace,  the  movements  of  individuals  being  so  much  more  readily 
known,  the  mode  in  which  such  diseases  are  introduced  can  very  gener- 
ally be  recognized ;  and  hence  it  is  not  surprising  that  recent  distin- 
Siished  English  writers  on  subjects  connected  with  military'  medicine — 
r.  Aitken,  in  his  Practice  of  Medicine,  and  Dr.  Parkes,  in  his  H^-giene — 
are  advocates  of  the  doctrine  of  importation.  Dr.  Parkes  expresses  the 
opinion  that  the  incubative  period  is  longer  than  is  usually  supposed, 
probably  often  fourteen  or  sixteen  days.  Several  facts  set  forth  in  the 
appended  documents  would  seem  to  show  that,  in  certain  cases,  the  dis- 
ease may  be  dela^'^ed  as  long  as  three  weeks  after  exposure.  The  mini- 
mum period  of  an  effective  quarantine  against  yellow  fever  may  then  be 
set  down  at  about  twenty  days.  Twenty-five  or  thirty  days  would  be 
better  if  attainable. 

"  Should  the  disease,  unhappily,  be  introduced  through  neglect  to  pro- 
vide an  efficient  quarantine,  it  becomes  the  imperative  duty  of  the  medi- 
cal officer  to  recommend  the  immediate  removal  of  the  command  to  some 
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tive  or  pernicious  form  of  the  disease.  During  the  year  ending  June  30, 
1862,  more  than  one-fourth  of  the  army  suffered  from  these  affections. 
For  the  same  period,  there  were  123,763  cases  of  remittent  fever,  and 
1531  deaths.  Malarial  fevers  prevailed  to  a  great  extent  amongst  the 
ConfBderate  troops,  and,  in  certain  localities,  the  efficiency  of  entire 
commands  was  greatly  impaired.  In  an  average  command  of  878  men, 
stationed  about  the  forts  near  Savannah,  nearly  one-half,  on  an  aver- 
age, were  entered  on  the  sick  list  each  month,  and  the  new  cases  per 
month  was  220.  Throughout  a  period  of  flfleen  months  more  than  one- 
fourth  the  command  was  unfit  for  duty,  and  during  the  autumn  months 
more  than  one-half  the  garrison  was  on  an  average  incapable  of  perform- 
ing military  duty.  During  a  period  of  nineteen  months,  January,  1862, 
to  July,  1863,  inclusive,  there  were  reported  in  the  Confederate  army 
serving  along  the  coast  of  South  Carolina,  Georgia,  and  Florida,  with  a 
mean  strength  of  25,723  officers  and  men,  157,013  cases  of  disease  and 
wounds,  and  of  this  number  41,526  cases  were  recorded  under  the  head 
of  some  form  of  malarial  fever-— a  little  more  than  one-sixth,  or  16.3  per 
cent,  of  all  the  sickness.  The  per  cent,  of  malarial  disease  in  the  com- 
mands was  161,  or  each  man  on  an  average  had  been  entered  upon  the 
sick  list  with  paludal  fever  1.6  times.  In  the  Confederate  forces  serving 
along  the  coast  of  the  Gulf  of  Mexico,  each  man  on  an  average  was  en- 
tered on  the  sick  list,  with  one  or  another  form  of  malarial  fever,  a  little 
over  twice  in  eighteen  mouths.  In  the  (Southern)  army  of  Tennessee, 
the  monthly  ratio  of  cases  of  malarial  fever  to  the  mean  strength  of  offi- 
cers and  men  ranged  from  4.2  to  17.9  per  cent.  Even  the  army  of  Stone- 
wall Jackson,  serving  in  the  Valley  of  Virginia,  an  elevated  and  healthy 
region,  suffered  greatly  from  malarial  fevers ;  for,  during  a  period  of  ten 
months,  with  an  average  mean  strength  of  15,582  officers  and  men,  out  of 
53,198  cases  of  disease  and  wounds  entered  on  the  field  reports,  3876  are 
recorded  under  the  heads  of  congestive,  intermittent,  and  remittent  fever 
(J.  Jones,  U.  S.  Sanitary  Commission  Memoirs^  1868).] 

Pathology. — In  these  forms  of  fever  a  malarial  poison  of  an  un- 
known kind,  generated  in  paludal  regions  or  littoral  districts,  is  ab- 
sorbed, and  affects  the  blood,  as  cholera,  typhus,  and  other  mias- 
matic poisons  do.  The  poison,  in  the  absence  of  any  better  name, 
is  known  as  ^^  malaria;  "  and  as  physicians  have  merely  inferred  the 
existence  of  such  a  noison,  no  exact  knowledge  has  yet  been  obtained 
as  to  its  nature  and  source.  Indeed,  it  still  remains  to  be  shown 
that  malaria  have  a  substantial  existence.  No  poisonous  principle 
has  yet  been  chemically  demonstrated  in  the  air  of  malari()us  regions. 
But  many  other  acknowledged  disease  poisons  are  in  a  similar  pre- 
dicament as  to  proofs  of  their  substantial  existence ;  and  the  general 
impression  with  regard  to  malaria  is,  that  it  is  presumed  to  exist  as 
a  gaseous  fluid  in  tne  atmosphere  of  certain  regions. 

After  a  period  of  latency,  more  or  less  long,  functional  disorders 
of  the  great  nervous  centres  are  brought  about,  terminating  in  the 
phenomena  either  of  intermitting,  remitting,  or  yellow  fever. 
These  fevers  may  exist  without  any  alteration  of  structure  being 
set  up,  and  the  patient  often  dies  from  the  severest  forms,  with 
hardly  a  trace  of  disease  l>eing  discoverable.  In  the  milder  forms 
of  these  fevers,  however,  a  greater  number  of  organs  and  tissues 
are  morbidly  altered  than  perhajis  in  any  other  disease,  as  the  liver, 
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The  fanctionB  of  the  peritoneum  may  be  alone  deranffed,  so  as  to 
produce  dropsy;  but  every  form  of  peritoneal  inflammation  may  pre- 
cede or  accompany  the  ascites^ — as  the  serous  or  the  purulent,  with 
diffuse  or  partial  local  adhesions. 

These  are  the  most  usual  alterations  of  function  and  of  structure 
in  the  mild  paludal  fevers  of  the  present  day  ;  and  in  estimating  the 
relative  frequency  of  these  secondary  aifections,  ascites  is  the  most 
common,  then  jaundice;  while  peritonitis^  hepatitis^  and  splenitis  are 
less  frequent,  and  occur,  perhaps,  in  nearly  equal  proportions. 

The  pathological  phenomena  which  attend  severe  intermittent 
and  remittent  fever  are  much  more  severe,  and  extend  over  a 
CTeater  number  of  organs.  The  information  afforded  us  by  the 
dissections  of  Davis,  and  the  observations  of  Sir  Gilbert  Blane,  in 
the  cases  of  the  Walcheren  remittent ;  of  Jackson  in  those  of  the 
West  Indies ;  of  Burnett  in  the  Mediterranean,  enable  us  to  under- 
stand at  least  the  tendency  of  the  morbid  action.  Sir  Gilbert  Blane, 
in  his  observations  on  the  Walcheren  fever,  remarks  that  the  struc- 
tural derangements  were  more  frequent  (especially  swelling  of  the 
liver  and  spleen),  which  then  occurred  in  a  very  few  weeks.  Such 
results  selaom  occur  in  England,  except  under  a  long  continuance  of 
the  disease,  or  after  frequent  relapses.  The  morbid  changes  also 
extended  to  the  mucous  membrane  of  the  stomach,  which,  in  a  few 
instances,  was  inflamed  and  ulcerated,  and  the  ulcers  had  generally 
a  sharp  perpendicular  edge,  as  if  made  with  a  punch.  In  cases 
which  died  dysenteric,  the  large  intestines,  and  more  particularlv 
the  sigmoid  flexure  and  the  rectum,  were  always  much  contracted, 
thickened,  inflamed,  and  ulcerated ;  the  ulcers  being  often  so  numer 
ous  and  so  confluent  that  the  whole  inner  surface  of  the  gut  appeared 
in  a  state  of  granulation.  There  is  a  marked  tendency  in  the  phe- 
nomena of  these  paludal  fevers  to  become  inflammatory,  the  conges- 
tion of  some  organ  proceeding  at  once  to  exudation  from  the  blood- 
vessels into  its  parenchyma,  which  appears  to  be  the  cause  of  pros- 
tration and  of  fatal  results.  "  The  significant  term  bilious^^^  writes 
Sir  Ranald  Martin,  "as  applied  to  these  fevers  of  the  East  is  not  an 
accidental  or  a  misapplied  term,  as  modem  statistics  fully  show. 
A  severe  disturbance  of  the  hepatic  function  is  almost  universal  in 
the  progress  of  the  remittent  fevers  in  the  East." 

There  is  another  remarkable  tendency  to  be  noticed  in  the  per- 
sistent effects  produced  by  intcrmittents — namely,  that  they  im- 
press a  character  of  periodicity  to  subsequent  ailments,  especially 
neuralgic  affections ;  and  the  disposition  to  the  recurrence  of  these 
diseaseri  seems  to  last  for  life.  Susceptibility  to  the  action  of  the 
paludal  poison  does  not  diminish,  but  rather  increases  by  continued 
residence  where  it  prevails.  The  returns  published  by  the  War 
Office  and  Army  Medical  Department  show  such  a  result  in  the 
West  Indies.  Thus,  while  the  annual  mortality  among  the  troops 
resident  one  year  in  Jamaica  was  77  per  1000  mean  strength,  in 
those  resident  two  years  it  was  87  per  1000,  while  of  those  still 
longer  resident  it  was  no  less  than  93  per  1000. 

"  In  making  calculations  of  eflicient  force,"  writes  Sir  James 
Macgrigor,  "  this  description  of  men  could  not  be  relied  on  for  ope- 
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with  certainty  that  they  are  cases  of  remittent  rather  than  of  yel- 
low fever,  or  of  yellow  fever  and  not  remittent. 

[Chronic  Halarial  Toxsemia  was  very  common  amongst  the  United 
States  troops  in  the  late  war,  who  were  exposed  to  the  influence  of  pa- 
ludal poison.  The  manifestations  of  the  poison  upon  the  system  are  slow 
but  characteristic.  As  observed  in  the  army  they  have  been  thus  de- 
scribed: The  man  is  evidently  out  of  health,  and  unfit  for  duty.  He  is 
said  to  be  laboring  under  "general  debility."  There  is  a  gradual  loss  of 
power,  and  fatigue  comes  on  from  slight  exertion,  with  breathlessness 
and  palpitation ;  the  senses  are  dull  and  perverted ;  there  are  moroseness, 
despondency,  and  irritability ;  headache,  and  neuralgic  pains  in  the  course 
of  the  fifth  pair  of  nerves ;  lameness  of  the  muscles  of  the  back  and  legs 
is  often  complained  of  after  little  exertion ;  occasionally,  there  is  more  or 
less  diminution  of  sensibility  or  motion  of  the  lower  extremities,  which 
become  enlarged,  and  the  integument  is  shining,  smooth,  and  pits  upon 
pressure;  the  appetite  is  capricious  and  lessened,  and  there  is  constipa- 
tion, alternating  with  diarrhoea ;  the  urine,  at  first  copious,  soon  dimin- 
ishes, with  an  increase  of  the  urates  and  phosphates,  and  frequently  of  the 
oxalate  of  lime,  and  is  loaded  with  epithelium;  the  bladder  is  irritable, 
with  firequent  micturition ;  the  skin  is  harsh,  dry,  of  a  greenish-yellow 
hne  and  bronzed  in  portions ;  and  the  hair  has  a  dead  look  and  feel.  Per- 
sons in  this  condition  are  very  liable  to  acute  disorders,  particularly 
pneumonia,  and  which  constantly  are  fatal. 

Morbid  Anatomy  of  Halarial  Toxsemia. — The  integument  is  bronzed, 
especially,  in  the  regions  of  the  face,  neck,  sub-axilla,  arm,  forearm,  and 
outer  side  of  thigh.  This  change  consists  in  a  pigmentary  deposit  resem- 
bling that  of  Addison's  disease,  and  is  to  be  distinguished  from  icterus,  or 
the  icteroid  hue,  which  is  probably  from  altered  htematine.  Leanness 
does  not  amount  to  emaciation ;  the  fat  has  largely  disappeared,  but  the 
muscles  retain  their  fulness.  The  muscular  tissue  is  generally  of  reddish- 
brown  color,  tears  more  easily  than  in  its  healthy  state,  but  its  specific 
gravity  is  not  lowered.  The  blood  is  fluid,  but  fibrinous  coagula  full  of 
white  corpuscles  are  found  in  the  cavities  of  the  heart  and  in  the  great 
vessels.  The  chief  and  most  characteristic  changes  are,  however,  to  be 
found  in  the  liver,  spleen,  kidneys,  the  lymphatic  glands,  and  the  intesti- 
nal glandular  apparatus.  The  liver  is  large,  of  a  pale  reddish-slate  or 
lawn-color,  and  its  relative  and  absolute  gravity  are  increased.  It  is  firm 
to  the  touch  and  divides  firmly ;  the  faces  of  the  divided  parts  are  smooth 
and  the  edges  shaq);  the  acini  are  small  and  indistinct,  and  the  interlob- 
ular substance  is  increased  in  thickness  and  development.  This  increase 
of  the  interiobular  substance  is  either  by  development  of  its  own  8ul> 
stance,  or,  as  is  more  probable,  by  the  addition  of  new  material,  albumi- 
nous in  character.  This  encroaches  upon  the  vessels,  or  deposits  take 
place  in  the  walls  of  the  vessels,  lessening  their  calibre  and  diminishing 
the  supply  of  blood  to  the  lobules ;  hence  the  hepatic  cells  become  pale 
and  shrink,  and  fatty  transformation  finally  occurs.  This  fatty  metamor- 
phosis I  observed  but  in  a  single  instance;  the  liver  was  small  and  very 
flaccid.  The  secretion  of  bile  does  not  cease ;  the  gall-bladder  is  well 
distended,  but  the  character  of  the  bile  is  changed;  it  is  usually  dark 
brown  and  tarry  in  consistence.  Corresponding  changes  occur  in  the 
kidneys.  They  are  enlarged,  their  relative  and  absolute  gravity  being 
increased.  They  divide  firmly.  The  cortical  substance  is  whitish  or  fawn, 
and  the  cones  of  Malpighi  are  congested,  pur|)lish,  and  the  papillae  red. 
The  tubules  are  seen  to  be  crowded  with  epithelial  cells,  and  their  walls 
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from  a  mere  dot  up  to  grains  many  times  as  large  as  red  blood-globules. 
Frerichs  states  that  some  of  the  masses  are  yj^  of  a  line  in  breadth  and 
^0  of  a  line  in  length;  and  these  he  regards  as  probable  casts  of  the 
smaller  vessels.  My  own  measurements  correspond  closely  with  these.  I 
have  not  recorded  any  isolated  grains  of  more  than  j^*^^  of  an  inch  in 
breadth,  but  have  frequently  observed  aggregations  of  granules  and 
^^  larger  masses"  which  measured  gj^to^^^ofan  inch;  j^j'^^;  to  jAii  of 
an  inch  was  an  approximate  average  size  of  the  separate  grains,  ^ow 
when  we  bear  in  mind  that  the  common  width  of  red  blood-corpuscles 
is  in  man  about  ^Iq  of  a  line,  and  of  the  white  corpuscles  ^^^  of  a 
line,  we  see  that  many  pigment  grains  would  be  necessarily  arrested 
where  these  could  pass.  And  in  different  structures  of  the  body  the 
capillaries  range  only  from  gJ^tOjj^Qofa  line  in  diameter.'*'  In  sTiape 
these  pigment-grains  are  very  irregular,  rounded,  or  sharp,  with  an  angu- 
lar, brittle-looking  outline.  Indeed  the  sharpness  of  their  angles,  which, 
however,  are  in  no  degree  definite  or  uniform,  ^^  has  suggested  the  term 
crystalloid  as  applicable  to  them  (Lebert),  or  rather  to  the  pigment- 
material  common  in  the  lungs.^f  And  I  may  here  allude  to  their  close 
resemblance  to  the  black  matter  so  frequently  seen  in  old  coagula;  in 
patches  of  chronic  inflammation  and  ulcers  of  the  intestines;  and  in  the 
fluids  vomited  in  cases  of  gastric  cancer  with  a  bleeding  surface.  Some 
writers  go  so  far  as  to  claim  an  identity,^  but  this  is  certainly  premature. 
We  cannot  safely  assert  more  than  their  comm<m  origin  in  some  blood 
metamorphosis.  In  color  the  pigment  varies  almost  as  much  as  in  size 
and  shape.  Usually  it  is  deep  black,  quite  opaque,  and  with  abrupt,  non- 
translucent  margins.  Then,  again,  we  find  a  brown  rim  through  which 
some  light  passes.  Frequently  the  color  is  reddish-brown,  or  even  reddish- 
•yellow,  as  seen  by  transmitted  light,  and  the  granular  scales  are  seldom 
opaque.  In  the  splenic  pulp  I  satisfied  myself  of  the  existence  of  red 
blood-globules  in  different  stages,  not  only  of  disintegration,  but  also  of 
advancing  metamorphosis  toward  black  pigment,  and  am  therefore  pre- 
pared to  agree  with  Frerichs,  "  that  these  different  colors  represent  the 
various  stages  in  the  transformation  of  the  red  pigment  of  the  blood  into 
melanotic  matter.^'  I  have  occasionally  seen  tinged  gelatinous  particles, 
as  though  there  was  a  union  between  the  coloring  matter  and  some  protein 
element.  But  of  their  intimate  chemical  nature  we  are  ignorant.  All 
agree,  however,  that  while  the  pure  black  forms  resist  the  action  of  even 
the  strongest  acids  and  alkalies,  the  paler  products  lose  their  color  with 
greater  or  less  rapidity  under  the  influence  of  these  reagents.  (Meigs, 
/.  c,  p.  106.) 

That  the  pigment-granules  and  masses  are  not  foreign  bodies,  but  have 
their  origin  in  some  abnormal  action  within  the  organism,  and  are  the 
product  of  certain  changes  of  the  blood-elements,  is  probably  certain. 
Whether  strictly  pathognomonic  or  not  of  malarial  toxsemia,  there  is 
abundant  evidence  to  show  their  constant  connection  with  that  condition, 
whether  acute  or  chronic.  In  90  cases  of  malarial  fever,  examined  by 
Dr.  Meigs,  in  1865,  in  one  only  did  he  fail  to  discover,  in  the  blood  taken 
firom  the  body  during  life,  pigment-granules.  Dr.  Meigs  gives  the  follow- 
ing conclusions  : 

1.  That  in  examining  blood  during  life  with  a  view  to  determine  the 
presence  or  absence  of  pigment-matter,  great  care  is  necessary  to  exclude 

*  Human  Anatomy,  Lcidy,  Philadelphia,  1861,  pp.  337,  889.] 
't  Clark,  op.  cit.,  pi  611.] 

\X  It  to  the  piKudo-melanose  or  iUmenta  htmatiquts  of  Lebert;  when  crystalline  the 
httmaioidin  of  Virchow. — Clark.] 
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in  perspiration.  At  the  end  of  the  seventh  day  he  ceased  to  bathe, 
but  was,  nevertheless,  nightly,  about  the  same  hour,  attacked  with 
a  regular  intermittent  paroxysm,  consisting  of  the  cold,  hot,  and 
sweating  stages,  which  returned  for  about  a  week,  when  it  ceased 
s^ntaneously  on  the  occurrence  of  an  event  which  kept  him  out  of 
his  bed  at  the  hour  of  paroxysm,  and  induced  him  to  take  a  ride  on 
horseback,  which  excited  and  warmed  him."  Cases  having  their 
origin  in  such  causes,  however,  are  of  exceeding  rare  occurrence,  so 
fer  as  the  records  of  medicine  show. 

The  concurrence  of  circumstances  under  which  paludal  and  litto- 
ral fevers  have  been  observed  to  become  developed  may  be  shortly 
stated  as  follows :  (1.)  A  certain  degree  of  heat.  A  high  tempera- 
ture is  especially  favorable  to  the  production  of  malaria,  and  the 
more  so  when  acting  on  moist  alluvial  soil.  (2.)  A  certain  relation 
as  to  season,  variable  with  the  geography  of  the  locality  in  which 
such  fevers  prevail.  The  season  of  the  year  most  marked  in  tropi- 
cal climates  is  that  which  immediately  succeeds  the  cessation  of  tne 
rains,  or,  as  it  is  called,  "  the  drying  up  of  the  rains."  (3.)  Low 
swampy  grounds  and  extensive  rice-fields  are  well-known  sources 
of  malana.  In  such  districts  clouds  of  mist  are  often  seen,  wafted 
along  the  earth's  surface  for  miles ;  and  it  is  believed  that  malaria, 
whatever  be  their  nature,  cling  to  such  mists.  But  although  it  has 
been  observed  that  absolute  marshes  do  not  always  produce  agues, 
nor  that  agues  are  always  due  to  obvious  marshes,  yet  it  is  gener- 
ally found  that  in  districts  where  such  paludal  fevers  abound  the 
BVLT&ee  is  porous,  penetrable,  and  retentive  of  moisture,  although  it 
does  not  appear  on  the  surface  of  the  ground ;  that  the  district  had 
been  at  one  time  submerged ;  and  that  it  continued  slowly  but  con- 
stantly to  undergo  the  process  of  desiccation :  or  while  at  certain 
seasons  it  imbibes  moisture  from  local  or  meteorological  sources,  at 
other  seasons  it  undergoes  the  drying  process  under  intense  solar 
heat.  Such  are  some  of  the  most  sickly  and  febriferous  districts  in 
Europe,  India,  and  America.  For  example,  the  Maremma  of  Italy ; 
the  district  of  the  Lakes  near  Varna,  in  Bulgaria ;  many  districts 
in  Burmah ;  many  newly  cleared  tracts  in  Korth  America ;  and 
many  parts  in  the  south  of  Spain.  In  most  of  these  places  the  con- 
ditions of  the  surface  of  the  ground  are  very  much  alike.  While  no 
obvious  appearance  of  a  marsh  exists,  the  vigor  of  vegetation  is  ex- 
treme, amphibious  animals  abound,  of  the  batrachian  kind,  plants 
and  cephalojKxlous  mollusca  of  notoriously  marshy  regions  find  a 
habitat,  and  the  rich  alluvial  soil  is  so  imperfectly  cultivated  that 
the  process  of  vegetation  is  not  adequately  exhausted,  and  a  surface 
of  humid  ground  is  exposed  to  the  solar  heat,  and  so  exhales  a  mate- 
rial which  exercises  a  j^rsistent  deleterious  influence  on  the  human 
frame.  It  is  believed  that  the  number  of  insects  and  some  reptiles 
with  which  a  place  abounds  are  more  significant  of  its  insalubrity 
than  almost  any  other  circumstance  ;  and  that  a  mixture  of  animal 
and  vegetable  matters  undergoing  decay  give  rise  to  miasms  much 
more  noxious  than  those  resulting  from  vegetable  matter  alone.  Dr. 
Fergusson,  in  The  Edinhurah  Fhilosophiccd  Transactions^  vol.  ix,  p. 
278,  was  the  first  author  who  clearly  proved  that  the  drying  of  all 
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come  from  marshy  districts,  either  quite  recently  or  within  a  few 
months.  The  malarious  influence,  still  in  the  metropolis,  seems, 
however,  sufficiently  powerful  to  imprint  a  periodic  character  upon 
various  local  aflTections,  and  occasionally  to  give  rise  to  fevers  of  a 
remittent  type.  Recently  (in  1856)  such  aftections  have  been  un- 
usually prevalent ;  but  the  forms  of  ague  now  met  with  in  London 
are  more  tractable  and  milder  than  those  which  formerly  prevailed 
(Dr.  Peacock). 

It  is  observed  that  the  surface  of  the  earth  may  be  dried  either 
by  the  direct  rays  of  the  sun,  or  by  currents  of  hot  dry  air  wafted  * 
over  it,  or  bv  both  combined ;  but  it  is  principally  by  the  direct  rays 
of  the  sun  tnat  the  deleterious  material  of  the  soil  is  liberated ;  and 
it  seems  to  be  at  a  certain  period  of  this  "  drying  up  "  process  that 
the  exhalations  are  more  potent  than  at  another  time  in  developing 
paludal  fevers.  The  exposed  grounds,  after  clearing  off  the  copious 
vegetation  from  dense  jungles,  so  as  to  admit  the  mfluence  of  the 
sun's  rays  in  "  drying  up,"  is  known  to  be  a  fertile  source  of  malaria. 

There  appears  also  to  be  a  certain  state  of  the  human  frame 
which  renders  it  more  than  usually  susceptible  to  this  disease.  The 
natives  of  warm  and  tropical  climates  are  much  less  frequently  and 
less  violently  attacked  with  paludal  or  littoral  fevers  than  settlers  or 
visitors  from  other  lands,  such  as  the  natives  of  Europe  or  the 
northern  parts  of  America.  In  the  Mediterranean,  along  the  coast 
of  Africa,  in  the  East  Indies,  in  the  West  India  Islands,  in  the  South- 
ern States  of  the  Union,  new-comers  from  the  northern  latitudes  are 
almost  invariably  attacked,  and  sufter  much  more  severely  from  the 
fever  than  those  who  have  been  long  in  the  country.  It  has  been 
also  noticed  that  those  who,  after  residing  in  a  territory  where 
paludal  fevers  abound,  have  been  out  of  it  for  some  time,  an  aug- 
mented susceptibility  to  renewed  attacks  of  the  fever  becomes  mani- 
fest on  their  return  (Craiqie). 

Other  causes  predisjiose  to  those  fevers,  and  none  more  than  la- 
borious or  fatiguing  duty  in  military  or  naval  operations,  laboring  in 
the  sun,  excess  in  eating  or  drinking, intellectual  exertion  combined 
with  bodily  "fatigue,  ana  a  crowded  state  of  the  population.  Indeed, 
sunstroke^  or  heat  apoplexy,  is  regarded  by  many  as  a  form  of  re- 
mittent fever  (Johnston,  Martin,  Hill). 

When  a  remittent  fever,  or  other  paludal  or  littoral  fever,  has, 
under  certain  concurrent  circumstances  of  weather,  season,  and  phys- 
ical peculiarities,  made  its  api^earance  in  any  locality,  it  necessarily 
attacks  all  those  who  are  by  constitution,  habit,  and  age,  susceptible 
and  predisposed ;  and  the  majority  of  these,  especially  if  enfeebled 
bv  previous  dynamic  or  organic  disease,  it  destroys.  Tlie  popula- 
tion, therefore,  which  outlives  such  an  epidemic  visitation  are  no 
longer  eoually  susceptible,  and  are  greatly  less  likely  to  be  attacked 
the  ensuing  season,  unless  it  is  more  febriferous  than  the  past,  which, 
though  sometimes,  is  not  general Iv  the  case.  The  eftect  of  this, 
therefore,  is,  that  while  the  endemial  disease  continues  for  a  season 
to  attack  and  destroy  its  ordinary  annual  proportion  of  the  popu- 
lation, it  does  not  for  several  years  attack  the  extraordinary  pro{>or 
tion,  because  that  proportion  is  not  yet  ready  for,  or  susceptible  of, 
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Symptoms The  disease  may  be  sudden  in  its  attack,  and  without 

Srevious  illness ;  but  more  commonly  it  is  preceded  bv  general  in- 
isposition,  headache,  weariness,  pain  in  the  limbs,  tnirst,  loss  of 
appetite,  white  tongue  and  frequent  pulse,  high-colored  urine  and 
dark-colored  discharge  from  the  bowels.  These  prodromes  are  ac- 
companied with  well-marked  exacerbations  and  remissions  of  fever, 
displaying  a  periodic  tendency.  After  this  feverish  state  has  lasted 
from  four  days  to  a  fortnight,  the  patient  is  seized  with  severe  rigor, 
and  the  ague  is  manifested.  The  phenomena  of  an  attack  or  "  fit 
of  the  ague"  are  the  following: 

The  paroxysm,  like  the  disease,  may  be  of  sudden  invasion,  and 
the  patient  mav  be  in  good  health  up  to  the  time  of  attack ;  or  it 
may  be  preceded  by  languor,  debility,  frequent  yawnings,  and  great 
unwillingness  to  make  the  least  exertion.  In  whichever  way  the 
cold  stage  begins,  the  patient  experiences  first  a  sensation  of  coldness 
of  the  extremities,  then  of  the  back,  and  lastly  of  the  whole  body ; 
at  the  same  time  the  nails  turn  blue,  and  the  features  shrink,  becom- 
ing pale  and  sharp.  If  the  case  be  severe,  the  whole  body  shrivels 
up,  turns  purple,  and  the  surface  of  the  skin  assumes  that  rough 
condition  popularly  named  "  goose-skinned."  The  coldness  increas- 
ing, the  motor  nerves  of  the  fifth  pair  are  aiFected,  and  the  teeth 
begin  to  chatter ;  and  this  tremor  extends  to  every  muscle,  till  the 
whole  body  shakes  with  rieor.  Cough,  dyspnoea  and  oppression  of 
the  pnecordia  now  occur,  with  a  painful  sensation  round  the  temples 
and  down  the  back.  The  patient  often  suffers  from  nausea  and  vomit- 
ing, and  the  latter  symptom  is  speedily  followed  by  the  hot  stage. 

[The  chill  is  sometimes  so  slight  as  to  amount  to  only  a  feeling  of  chilli- 
ness along  the  spine,  or  over  the  extremities,  or  it  may  be  limited  to  a 
single  limb.  The  cold  stage  may  be  manifested  merely  by  severe  pain  in 
the  supra-orbitar  nerve,  or  there  may  be  simply  a  drowsiness  with  exces- 
sive yawning  or  a  lethargic  state,  preceded  or  accompanied  with  nausea 
and  vomiting.  Dr.  Flint  has  known  a  state  of  intense  nervousness  take 
the  place  of  the  cold  stage.] 

When  the  cold  stage  has  lasted  a  period  varying  perhaps  from 
half  an  hour  to  two  hours  and  a  half,  a  reaction  takes  place,  accom- 
panied by  partial  warmth,  or  flushings.  These  extend,  and  at  length 
the  whole  body  acquires  a  heat  greater  than  natural,  or  from  105° 
to  107°.  As  the  heat  returns,  so  also  does  the  color,  and  the  body, 
especially  the  face,  becomes  preternaturally  swollen  and  red.  The 
hot  stage  being  formed,  the  heart  and  arteries  beat  with  unusual 
violence,  and  headache,  with  a  frequent  full  pulse,  and  all  the  dis- 
tressing symptoms  of  continued  fever,  are  present.  "The  mean 
duration  of  this  stage  is  from  three  to  eight  nours.  At  its  close  a 
gentle  moisture  breaKs  out,  first  on  the  forehead,  and  thence  extends 
till  the  patient  lies  in  a  general  sweat,  sometimes  so  profuse  as  to 
soak  the  bed  and  linen  as  completely  as  if  they  had  been  dip{)ed  in 
water.  After  the  sweat  has  continued  to  flow  for  some  time  the 
fever  gradually  abates,  a  state  of  apyrexia  ensues,  the  paroxysm  is 
terminated,  and  (a  sense  of  exhaustion  excepted)  the  patient  feels 
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guoHdian  there  are  two  daily  paroxysms.  The  dovble  tertian  is  where 
there  are  two  paroxysms  and  two  intermissions  in  the  forty-eight  hours — 
the  alternate  paroxysms  being  similar,  while  those  immediately  follow- 
ing one  another  are  not  so.  In  the  triple  tertian  there  are  two  paroxysms 
on  the  odd,  and  one  on  the  succeeding  days.  The  true  paroxysm  in  the 
double  quartan  takes  place  on  one  day,  a  slighter  one  on  the  second,  while 
the  third  is  a  day  of  intermission,  and  there  is  another  paroxysm  on  the 
fourth  day  resembling  that  of  the  first,  and  so  on,  in  succession.  In 
the  triple  quartan  there  is  a  daily  paroxysm,  but  it  varies  on  the  first, 
second,  and  third  days, — the  paroxysms  happening  on  the  first  and  fourth, 
on  the  second  and  fifth,  on  the  third  and  sixth,  and  so  on  successively, 
being  respectively  similar.  In  the  duplicated  quartan  two  paroxysms  oc- 
cur on  the  first  day,  while  there  is  an  intermission  during  the  second  and 
third. 

A  severe  and  dangerous  variety  of  intermittent  fever  is  the  congestive^ 
pernicious^  or  malignant  intermittent,  more  frequently  met  with  in  the 
Sonthem  and  Western  States,  and  occasionally  in  those  parts  of  the  North- 
em  States  where  paludal  fevers  are  endemic.  During  the  first  two  years 
of  the  late  war,  there  were  reported  in  our  armies  6081  cases  of  conges- 
tive fever,  and  1381  deaths,  whilst  in  156,726  cases  of  all  other  varieties 
of  intermittent  fever  there  were  only  407  deaths.  There  are  two  forms, 
the  comatose  and  algid.  In  the  comatose  the  head-symptoms  may  vary 
from  lethargy  to  deep  coma ;  the  pulse  is  large,  soft,  and  generally  slow ; 
the  respiration  is  laborious,  noisy,  and  infrequent ;  the  patient  lies  on  his 
back,  unconscious,  and  cannot  be  roused ;  the  limbs  seem  paralyzed  ;  the 
jaws  are  locked ;  deglutition  is  difficult ;  there  are,  sometimes,  epileptiform 
spasms,  or  active  delirium.  After  the  continuance  of  these  symptoms  for 
a  variable  time,  sweating  comes  on,  and  there  is  gradual  awakening,  with 
an  astonished  look,  and  the  senses  are  regained  one  by  one.  The  algid 
variety  is  marked  by  an  icy  coldness  of  the  surface,  like  marble  or  the 
collapsed  stage  of  cholera.  The  extremities,  face,  and  trunk,  become  cold 
in  succession,  the  skin  of  the  abdomen  remaining  warm  longest;  the 
tongue  is  pale,  shrunken,  and  cold ;  the  breath  is  chilled,  and  the  lips 
Hvid.  The  action  of  the  heart  is  feeble,  and  the  pulse  rapid,  small,  and 
almost  extinct.  The  respiration  is  quickened,  broken,  and  embarrassed. 
The  mind  is  often  undisturbed,  and  a  sensation  of  repose  is  felt.  The 
eyes  are  hollow,  glassy,  and  surrounded  with  a  bluish  circle ;  the  face  is 
pinched,  and  all  expression  gone.  If  death  does  not  happen  in  the  fit, 
the  pulse  is  slowly  developed,  and  the  heat  of  the  surface  gradually  comes 
back,  beginning  at  the  abdomen  and  extending  to  the  extremities. 

The  congestive  variety  of  intermittent  fever  is  very  insidious,  and  may 
come  on  in  the  second  or  third  paroxysm  of  a  quotidian,  or  tertian ;  or  it 
may  be  initial,  though  generally  preceded  by  prodromic  phenomena,  as 
drowsiness,  headache,  languor,  and  gastric  derangement.  The  accession 
of  the  algid  form  is  sometimes  sudden,  the  patient  l>ecoming  rapidly  cold, 
lying  down,  and  dying  in  a  few  hours.  If  there  should  be  more  than  one 
fit,  each  succeeding  one  is  more  severe.  The  patient  may  die  in  fi-om  two 
to  twelve  hours.] 

Of  these  primary  types  it  is  believed  that  in  Europe  the  tertian 
is  by  far  the  most  common  tyi)e,  then  the  qnartan^  and  lastly  the 
quotidian  (Watson,  Copland,  Christison).  JJut  this  law  is  by  no 
means  general ;  for  M.  Maillot  treated  2354  eases  of  intermittent 
fever  occurring  in  the  French  army  in  occupation  of  a  portion  of 
the  northern  shores  of  Africa,  and  he  found  of  that  number  1582 
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a  whole  day  free  of  fever  between  every  two  days  of  the  paroxysm. 
All  the  types  of  the  fever  present  thia  characteristic  peculiarity  of 
a  andden  and  speedy  ris^  of  temperature  to  a  high  degree  (mostly  up 
to  105°  or  106.3°  Fahr.) ;  and  of  an  equally  rapid  and  complete  de- 
fervescence, till  the  penod  of  another  fever  paroxysm  comes  about. 
This  comportment  as  to  temperature  secures  correctness  of  diagnosis 
in  cases  which  may  he  obscure  or  ambiguous. 

The  annexed  diagram  and  that  on  page  474  represent  variations 
of  temperature  in  cases  of  malarious  lever. 

(10  TYPICAL  BANSB  OF  TBUPBRATCBB  IN  A  CASK  OF  INTERUITTENT  FBVBR 
OF  QUOTIDIAN  TYPE.  THB  EBC0RD8  INDIOATB  TBB  HIGHEST  AND 
LOWEST  TEMPERATURES  DAILY  (Waodtrlkh.) 

1(t  dBj.        Sd  di7.       M  day.       itb  day.     Sth  da;.      «th  da;. 


In  a  paroxysm  of  intermittent  fever  much  may  be  learned  as  to 
the  relations  of  the  excretions  to  temperature,  and  especially  those 
of  the  unne,  by  observing  the  changes  of  temperature  in  very  short 
spaces  of  time:  for  example,  every  fifteen,  or  even  every  five 
minutes  (Michael,  Jones,  Rinoer).  The  rise  of  temperature  is 
found  to  begin  with,  or  even  to  precede,  the  sensation  of  chilliness. 
It  takes  place  at  first  slowly  ;  and  gradually,  by  about  the  middle 
of  the  period  of  chilliness,  the  rise  becomes  greatly  accelerated, 
lasts  through  the  iieriod  of  the  sensation  of  great  heat,  and  may 
even  extend  into  tiie  sweating  stage.  At  the  comraenoement  of 
the  sweating  stage,  small  vacillations  occur,  and  continue  for  a 
short  time ;  and  when  the  sweating  has  fairly  set  in,  the  decrease 
of  temperature  begins,  and  progresses  steadily,  without  any  tem- 
porary rise,  and  with  great  regularity,  decreasing  at  the  rate  of 
2°  Fahr.  (or  more)  every  five  or  fifteen  "minutes,  tul  it  has  arrived, 
after  several  hours,  at  the  normal  heat. 


474 
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CASE  OP  INTERMITTENT  FEVER  OP  TERTIAN  TYPE.    THE 
:ST  AND  THE  LOWEST  TEMPERATURE  EACH  DAY  (Wunderiioh). 
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Condition  of  the  Urine — The  observations  made  on  the  condition 
of  the  urine  are  divisible  into  two  series,  as  arranged  by  Ih*.  Parkes 
(/.  c,  p.  235V  (1.)  The  condition  of  the  urine  during  the  fit,  as 
compared  with  the  urine  of  a  non-febrile  period ;  (2.)  The  condition 
of  the  urine  of  twenty-four  hours  during  a  fever  day,  as  compared 
with  the  twemty-four  hours'  urine  of  a  non-fever  day. 

During  the  fit  and  the  apyrectic  period  the  water  of  the  urine  is 
increased  in  amount  during  the  cold  and  hot  stages:  it  is  most 
abundant  at  the  termination  of  the  cold  or  commencement  of  the 
hot  stage.  It  decreases  during  the  latter  part  of  the  hot  stage 
slowly,  and  rapidly  during  the  sweating  stage.    The  amount  of 
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increase  is  variable,  and  stands  in  no  relation  to  the  quantity  of 
fluid  drank,  and  may  be  great  when  this  is  small  (Rinoer).  The 
amount  of  urea  excreted  by  a  person  with  ague,  not  actually  suffer- 
ing from  a  lit,  is  less  than  in  health ;  but  directly  the  fit  commences 
— that  is,  at  the  very  first  moment  of  elevation  of  temperature 
— or  even  for  some  time  before  this,  the  urea  suddenly  increases — 
an  increase  which  lasts  during  the  cold  and  hot  stages,  and  then 
sinks,  sometimes  gradually,  sometimes  suddenly,  throug^h  the  sweat- 
ing stage,  or  into  the  commencement  of  the  intermission.  It  then 
falls  below  the  healthy  average.  The  amount  of  increase  is  very 
variable,  and  the  type  of  the  fever  has  no  influence  upon  it ;  but 
there  seems  to  be  a  very  close  connection  between  the  temperature 
and  the  amount  of  urea.  The  amount  corresponding  to  a  degree 
of  Fahrenheit  was  greater  at  a  high  than  a  low  temperature ;  and 
in  the  fit  of  each  day  the  same  amount  was  excreted  for  each  de- 
gree of  temperature  {Med.-Chir.  Trans.^  1859).  This  increase  in  the 
urea  must  be  regarded,  in  some  measure  at  least,  as  an  indication 
of  increased  metamorphosis ;  and  the  close  relation  to  the  febrile 
heat  certainly  implies  that  it  owns  only  this  source,  and  is  not 
caused  by  elimination  following  previous  retention  (Parkes). 

The  uric  acid  is  greatly  increased  during  the  fit ;  and  after  the 
fit  there  are  often  deposits  of ,  urates,  either  spontaneously  or  on 
the  addition  of  a  drop  of  acid,  and  it  seems  probable  that  the  in- 
crease in  the  excretion  of  uric  acid  continues  for  some  time  after 
the  paroxysm ;  and  the  enlargement  of  the  spleen  in  connection 
with  this  great  increase  of  uric  acid  is  probably  not  fortuitous 
(Rankb).  The  influence  of  quinine  in  diminishing  the  amount  of 
uric  acid  in  health  is  of  interest  in  connection  with  its  effect  upon 
malaria,  and  \\ath  the  condition  of  the  spleen  in  malarious  fever 
(Ranke,  Bosse).  The  chloride  of  sodium  is  increased  during  the 
cold  and  hot  stages  to  a  great  degree  (Traube,  Rinoer), — to  five 
times  the  normal  amount ;  and  phosphoric  acid  is  diminished  to 
one-eighth  (Nicholson). 

The  results  are  contradictory  regarding  the  urine  of  a  fever  day, 
compared  with  the  urine  of  a  fever-free  day.  This  may  be  explained 
to  some  extent  by  the  relative  duration  of  the  fit,  compared  with 
the  fever-free  period;  and  great  differences  may  arise  from  the 
comparative  length  of  the  apyrectic  period  on  the  fever-days  ;  also 
from  the  severity  or  the  reverse  of  the  fit,  and  from  the  amount  of 
food  and  drink  able  to  be  taken.  With  respect  to  abnormal  con- 
stituents, albumen  is  found  during  the  fit  in  a  considerable  number 
of  cases.  Blood  in  some  quantity,  and  renal  cylinders,  are  seen 
about  as  frequently  as  albumen ;  and  occasionally  chronic  Bright's 
disease  is  a  consequence  of  ague  (Parkes,  L  c). 

Treatment. — The  treatment  of  agues  varies  in  a  great  degree  with 
the  complications  of  the  disease  ;  such  as  with  the  splenic  and 
hepatic  congestions,  and  the  inflammatory  affections  of  these  and 
other  organs,  which  are  apt  to  be  established  during  the  existence 
of  an  intermittent  fever.  During  each  paroxysm,  and  subsequent 
to  it,  the  condition  of  the  two  important  organs  referred  to  ought 
to  be  carefully  observed  ;  and  it  ought  to  be  observed,  also,  whether 
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of  ague.  Ramazini  relates  the  case  of  a  patient  harassed  by  an  ob- 
stinate ague,  and  who  was  cured  by  mercurial  frictions  adminis- 
tered for  syphilis.  The  influence  of  splenic  disease  in  keeping  up 
the  morbid  train  of  actions  of  the  original  fever,  and  in  producing 
relapses,  has  been  recorded  by  M.  Piorry.  In  more  than  500  cases 
of  asue  in  which  he  observed  the  state  of  the  spleen,  he  comes  to 
the  K)llowing  conclusions,  namely,  that  the  organ  is  invariably  en- 
larged during  the  progress  of  the  fever,  and  that  by  the  use  of  qui- 
nine the  spleen  dimimshes  in  size ;  that  its  reduction  in  size  bears 
some  relation  to  the  quantity  of  quinine  taken  ;  that  the  eftect  it 
produces  upon  the  fever  is  m  proportion  to  the  reduction  of  the 
spleen;  that  the  disease  is  cured  simultaneously  with  the  subsi- 
dence of  the  splenic  enlargement ;  and  that  the  fever  is  apt  to  recur 
so  long  as  the  spleen  exceeds  its  normal  size. 

When  the  fever  is  severe,  accompanied  with  precordial  oppres- 
sion, pain,  fulness  of  the  spleen  or  liver,  or  both,  or  where  there  is 
severe  headache,  or  headache  with  giddiness,  or  an  oppressive  fulness 
of  the  chest,  a  general  or  a  local  bloodletting,  or  both  combined,  is 
imperatively  demanded,  as  a  means  of  promoting  cure  and  prevent- 
ing future  evils.  The  antiperiodic  power  of  bark,  quinine,  or  arsenic, 
then  becomes  more  easily  developed.  According  to  Dr.  Copland, 
such  depletion  is  almost  an  indispensable  preliminarv  to  the  admin- 
istration of  quinine  or  bark,  especially  in  the  complicated  and  con- 
gestive forms  of  the  disease.  W  ithout  such  depletion  the  medicine 
will  either  not  be  retained,  or,  if  retained,  it  will  convert  conges- 
tions or  slight  forms  of  inflammatory  irritation  into  active  inflam- 
mation or  serious  structural  changes.  It  is  chiefly  to  a  neglect  of 
such  a  mode  of  practice  that  unfavorable  consequences  have  so  often 
followed  the  use  of  bark,  quinine,  or  arsenic  ;  for  their  influence  is 
at  first  to  interrupt  secretion,  or  to  over-excite,  and  subsequently  to 
inflame  organs,  already  loaded,  obstructed,  and  congested.  But  if 
blood  is  to  be  drawn  at  all,  it  should  be  drawn  at  the  very  onset  of 
the  hot  stage,  or  that  of  reaction ;  and  it  should  be  regulated  by  the 
constitution,  the  age,  and  the  habit  of  the  patient,  as  already  ex- 
plained. 

When,  on  the  contrary,  the  fever  assumes  a  low  adynamic  form, 
or  when  the  patient  is  anaemic,  mercurials  must  be  carefully  avoided 
in  the  treatment  under  all  circumstances,  and  reliance  placed  on 
change  of  air,  quinine,  and  chalybeates,  and  improved  diet.  With 
regard  to  liver  complication  in  such  cases,  the  mtro-muriatic  acid  is 
to  be  used  internally,  in  doses  of  ten  drops,  three,  four,  or  five  times 
a  day,  and  externally  in  the  form  of  baths. 

W  ith  regard  to  the  doses  of  quinine,  some  give  very  large  quan- 
tities, such  as  twenty  or  thirty  grains  before  the  expected  paroxysm 
(Maillot);  others  begin  to  administer  the  quinine  on  the  subsiding 
of  the  paroxysm,  and  during  the  sweating  stage.  According  to  the 
experience  of  Sir  Ranald  Martin  (which  has  been  igreat  in  tropical 
climates),  the  most  rational  plan  is  to  give  the  quinine  every  three 
or  four  hours  during  the  interval  of  freedom  from  fever,  and  in  such 
doses  as  the  urgency  of  the  symptoms  may  demand.  It  is  to  be 
administered  in  solution,  dissolved  by  a  small  quantity  of  dilute  sul- 
phuric acid.     He  also  recommends  antimony  to  be  conjoined  with 
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by  a  warm  inftision  of  chamomile,  and  a  mild  non-mercurial  purgative. 
Fifteen  to  twenty  grains  of  the  sulphate  of  quinia  should  be  given  in  solu- 
tion, either  in  a  single  dose,  or  in  two  or  three  doses  at  intervals  of  two  or 
three  hours,  according  to  the  type  and  urgency  of  the  case,  so  that  the 
whole  amount  shall  have  been  taken  two  hours  before  the  expected  par- 
oxysm. When,  from  gastric  irritability  or  other  causes,  quinia  cannot  be 
taken  by  fhe  mouth,  it  may  be  administered  in  an  enema,  or  hypoderm>- 
cally ;  in  the  latter  case  dissolved  with  tartaric,  instead  of  sulphuric  acid, 
as  less  locally  irritating.  Five  grains  of  quinia  should  be  ordered  daily, 
in  divided  doses,  for  from  fifteen  to  twenty  days,  particularly  if  the  dis- 
ease has  lasted  any  time.  It  may  or  may  not  be  combined  with  iron  or 
arsenic.  Where  there  is  intolerance  of  quinia,  arsenious  acid,  in  doses  of 
from  one-twentieth  to  one-thirtieth  of  a  grain,  four  or  five  times  a  day, 
will  be  found  quite  certain.  In  very  young  children,  arsenic  is  especially 
reliable.  Numerous  substitutes  for  quinia  have  been  proposed,  and  have 
had  more  or  less  repute.  Amongst  these  are  piperin,  tela  aranese  (Robert 
Jackson,  Condik),  beeberin  (Logan,  Watt,  Nicholson),  ferrocyanuret 
of  iron  (Stokes,  Flint),  chloride  of  sodium  (J.  C.  Hutchinson),  muriate 
of  ammonia,  nitric  acid  (E.  S.  Bailey,  W.  A.  Hammond),  comus  florida, 
etc.  Of  these  the  comus  florida  is  the  most  valuable.  Recently  the  sul- 
phites in  full  doses,  have  been  used,  and  with  alleged  success. 

The  congestive  variety  of  intermittent  fever  requires  prompt  and  vigor- 
ous treatment.  To  save  life  minutes  must  be  counted.  The  chief  reliance 
should  be  on  the  immediate  administration  of  large  doses  of  quinia — 
twenty  grains,  repeated  every  half  hour,  or  hour,  till  there  is  reaction. 
If  the  patient  cannot  swallow,  or  there  is  vomiting,  it  is  to  be  given  in  an 
enema,  in  larger  dose.  Chloroform  alone,  or  with  sulphuric  or  chloric 
ether  and  camphor  and  capsicum,  is  a  useful  adjuvant.  Sinapisms  should 
be  applied  over  the  chest,  abdomen,  and  to  the  extremities,  or  along  the 
spine ;  or  flannels,  steeped  in  hot  water  to  which  mustard  has  been  added, 
and  well  wrung ;  or  friction  with  the  hands  or  a  woollen  cloth.  In  the 
comatose  form  dry  cups  may  be  applied  to  the  nucha,  and  along  the  spine. 
But  the  sheet-anchor  is  quinia ;  it  is  the  only  antidote  to  the  virulent  and 
quickly-killing  poison.  After  the  paroxysm  is  over,  if  there  are  no  symp- 
toms of  cinchonism — and  there  usually  are  not — quinia  should  be  given  at 
intervals,  in  five-  or  ten-grain  doses,  and  the  patient  carefully  watched, 
and  kept  in  bed,  until  the  period  of  recurrence  has  fully  passed.  If  about 
the  time  of  the  expected  paroxysm  the  nails  should  become  blue  and  the 
finger  tips  shrivelled,  or  gaping  or  drowsiness  come  on,  active  means  * 
must  be  at  once  taken. 

Chronic  malarial  toxaemia  is  best  treated  by  a  combination  of  the  chlo- 
ride of  iron,  quinine,  and  arsenic;  diuretics;  mild  saline  cathartics,  as 
Seidlitz  powders,  or  the  artificial  mineral  waters — Bitter  Kissingen  or 
PuUna;  a  nourishing  mixed  diet,  including  milk,  meat,  vegetables,  and 
finiit,  within  the  digestive  capacity  of  the  stomach ;  exercise,  short  of  fa- 
tigue ;  and  change  of  climate.  Great  attention  should  be  paid  to  the  skin ; 
firequent  tepid  baths  should  be  taken,  or  the  surface  sponged  daily,  fol- 
lowed by  gentle  and  long  friction  with  the  hand  over  the  whole  body. 
In  some  cases  the  moderate  use  of  packing^  or  the  Turkish  bath,  will  be 
oseftil.  If  there  is  derangement  of  the  chylopoietic  viscera,  muriate  of 
ammonia  alone,  or  combined  with  chlorate  of  potash  and  colchicum,  should 
be  given.  Under  no  circumstances  should  any  preparation  of  mercury  be 
permitted.  Where  there  is  much  depression  of  the  nervous  system,  phos- 
phoric acid,  or  the  hypophosphites,  are  of  great  service.  In  the  treatment 
of  malarial  toxeemia  it  is  of  the  first  importance  to  keep  the  sluices  of  the 
system — the  kidneys  and  intestinal  canal — open,  unless  there  are  contra- 
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chilliness ;  or  there  may  be  a  want  of  appetite,  anxiety,  lassitude, 
pain  at  the  epigastrium,  pains  in  the  loins  and  limbs,  headache ; 
slow,  small,  and  irregular  pulse ;  coldness  of  the  skin,  and  chilliness 
for  one  or  several  days  before  the  commencement  of  the  attack : 
these  are  symptoms  which  usher  in  a  short  cold  stage.  But  in  other 
eases  the  attack  is  sudden,  and  the  patient,  for  instance,  immediately 
after  a  hearty  dinner,  may  be  seized  most  unexpectedly  with  faint- 
ness,  vertigo,  nausea,  confusion  of  thought ;  and  these  almost  with- 
out a  riffor,  or  a  very  short  one,  not  exceeding  half  an  hour :  a  hot 
stage  follows,  usually  of  much  greater  intensity  than  that  which 
accompanies  the  worst  forms  of  intermittent  fever. 

This  hot  stage,  or  period  of  exacerbation,  generally  commences 
in  the  forenoon  ^f  the  day,  or  early  in  the  afternoon,  subsiding  to- 
wards evening,  or  in  the  early  part  of  the  night,  the  remissions  be- 
ing generally  most  complete  early  in  the  morning.  Sometimes, 
however,  the  exacerbations  come  on  towards  evening,  and  last  all 
ni^ht,  the  remissions  being  then  most  complete  in  the  forenoon ; 
while,  in  a  few  cases,  there  may  be  two  exacerbations  in  the  twenty- 
four  hours ;  and  these  cases  are  generally  the  most  severe.  The 
exacerbation  is  usually  marked  by  much  cerebral  aftection,a8  severe 
headache,  a  painfully  acute  state  of  every  sense,  an  injected  state 
of  the  conjunctiva,  and  great  action  of  the  carotid  arteries.  The 
pulse,  varying  from  90  to  120,  is  generally  at  lirst  full,  but  is  some- 
times from  the  lirst  small,  and  generally  soft  and  easily  compressi- 
ble. The  tongue  is  dry,  with  a  white  and  sometimes  yellowish  fur, 
and  a  bad  taste  in  the  mouth.  There  is  generally  unquenchable 
thirst,  parched  lips,  tenderness  at  the  epigastrium,  and  sometimes 
min,  with  increased  dulnesson  percussion,  in  the  region  of  the  liver. 
These  svmptoms  are  frequently  accompanied  by  delirium,  sometimes 
of  a  violent  character.  W  hen  giddiness  is  distressing,  and  proceeds 
to  delirium  at  an  early  period,  and  runs  high,  a  severe  form  of  fever 
may  be  expected.  In  other  cases  the  patient  is  oppressed  with 
great  drowsiness,  lethargy,  or  coma.  The  stomach  also  is  often  the 
seat  of  great  pain  and  uneasiness,  followed  by  vomiting,  and  the 
matters  vomited  are  either  colorless,  bilious,  or  bloody.  The  dura- 
tion of  this  paroxysm  varies  considerably,  and  when  the  disease  is 
mild  it  may  terminate  in  six  or  seven  hours ;  but  if  sevei'e  it  may 
last  fifteen,  twenty-four,  thirty-six,  or  even  forty-eight  hours;  and 
Dr.  John  Hunter  once  saw  a  case  in  which  there  was  no  remission 
for  seventy-two  hours.  Inability  to  sleep  is  almost  constant.  The 
urine  is  scanty,  high-colored,  and  of  hifi^h  specific  gravity  (1024  to 
1030),  acid,  not  coagulable  by  heat  (AIurchison).  Albumen  was 
tested  for  by  Dr.  Murchison  in  numerous  instances,  but  never  de- 
tected ;  and  according  to  Jones's  exj^erience  in  America,  it  is  very 
rarely  present, — a  point  of  ditterence,  if  verified,  of  great  impor- 
tance as  a  distinction  between  severe  remittents  and  specific  yellow 
fever  (Parkes).  In  severe  remittent  fever  Jones  found  the  urea 
increased,  and  the  uric  acid  lessened  till  convalescence,  when  it 
again  increased,  and  the  pigment  was  also  lessened  (Parkks,  /.  r.^  p. 
242).  The  fever,  however,  at  length  remits,  sometimes  with  sweat- 
ing, but  at  other  times  without  any  sensible  increase  of  perspiration^ 
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chief  indications  of  the  exacerbations  are  increased  restlessness, 
vomiting,  headache,  or  wandering  delirium.  In  these  cases  the  re- 
missions are  not  well  marked,  even  from  the  commencement  of  the 
attack  (MuRCHisoN,  L  c). 

There  are  great  varieties  in  the  degree  of  severity  and  type  of  this 
fever,  more  especially  as  they  occur  in  England,  France,  Holland, 
and  Germany,  compared  with  those  which  occur  in  Spain,  Italy,  the 
Mediterranean  Islands — or  still  more  so  in  Africa  and  the  East  and 
West  Indies  ;  and  accordingly  some  authors  (Craigie)  distinguish 
three  varieties, — e,  ^.,  (1.)  The  autumnal  remittents  of  temperate 
countries,  as  England,  France,  Germany,  Holland,  Hungary.  (2.) 
The  summer  and  autunm  remittents  oi  warm  countries,  as  Spain, 
Italy,  Greece,  the  Mediterranean  coasts  and  islands  generally,  the 
Levant,  the  north  of  Africa  and  Asia,  and  the  United  States.  (3.) 
The  endemic  remittents  of  hot  and  tropical  climates,  as  in  the  south 
of  Asia,  Central  and  Western  Africa,  Equinoctial  America,  and  the 
West  India  Islands.  Accordingly,  remittent  fever  has  received  dif- 
ferent names  from  the  localities  where  it  prevails.  Thus  we  have 
the  gall-sickness  of  the  Netherlands,  the  Walcheren  fever,  fever  of 
the  Levant  (Irvine),  Mediterranean  fever  (Burnett),  Hungarian 
sickness,  puka  fever  of  the  East  Indies,  J?</i^fe/^wr,  hill  fever  of  the 
East  Indies,  bilious  remittent  of  the  West  Indies  and  Mediterranean, 
Bulam  fever.  Sierra  Leone  fever,  fever  of  Fernando  Po  and  Bight  of 
Benin,  African  fever,  and  Bengal  fever.  Prevailing  on  the  borders 
of  inland  lakes,  as  in  America,  it  is  sometimes  called  the  lake  fever. 
(See  page  56  on  such  nomenclature.) 

[Remittent  fever  is,  after  intermittent,  the  most  prevalent  type  of  fever 
in  the  Middle,  Southern,  and  Western  regions  of  the  United  States.  It  is 
their  summer  and  autumnal  epidemic,  and  unacclimated  strangers  are  very 
liable  to  be  attacked  with  it  in  visiting  those  sections.  From  its  annual 
presence  and  severity  in  so  large  a  portion  of  the  country,  its  study  is  of 
interest  and  importance  to  the  American  physician.  It  begins  very  much 
like  a  paroxj^sm  of  intermittent  fever,  with  a  varying  period  of  lassitude, 
yawning,  and  pain  in  the  head,  back,  and  limbs,  particularly  the  calves  of 
the  legs ;  an  indescribable  uneasiness  about  the  stomach  sometimes  pre- 
cedes all  the  other  symptoms ;  the  tongue  is  coated,  and  there  is  a  bitter 
taste  in  the  mouth;  the  pulse  is  small,  and  the  action  of  the  heart  labored, 
with  increased  impulse,  and  intensity  of  the  sounds.  The  initial  chill  may 
be  severe,  or  moderate,  or,  what  is  more  frequent,  there  is  a  general  sen- 
sation of  cold,  lasting  from  fifteen  minutes  to  a  couple  of  hours,  during 
which  there  is  great  thirst,  with  nausea  and  vomiting  before  its  termina- 
tion, particularly  if  a  meal  has  been  recently  eaten.  The  hot  stage  comes 
on,  with  increase  of  the  throbbing  headache,  which  is  usually  frontal,  but 
occasionally  occipital.  Violent  i)ain  in  the  back  is  often  complained  of. 
In  some  cases  there  is  wandering  delirium,  most  frequently  associated 
with  a  drowsy  stupor,  shown  when  the  patient  is  half  awake,  and  passing 
off  when  he  is  quite  roused.  The  pulse  is  quick,  rising  in  the  first  par- 
oxysm to  120  or  125,  and  may  be  small  or  full,  but  rarely  hard ;  the  tongue 
is  coated  with  yellowish  fur,  and  dry,  though  it  may  remain  moist  and 
almost  natural  in  color ;  the  respiration  is  hurried  and  sighing ;  the  thirst  is 
excessive ;  the  urine  scanty  and  muddy.  The  paroxysm  lasts  from  five  to 
ten  hours,  when   a  remission   takes  place.     The  first  may  be  decided, 
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more  so  than  in  continued  fever ;  the  distinctive  type — ^periodicity  in  the 
exacerbations  and  remissions — is  lost ;  and  ataxic  and  adynamic  symptoms 
supervene.     Bronchitis  is  a  common  complication. 

A  favorable  change  is  earlier  indicated  by  the  secretions  of  the  mouth 
and  tongue  than  by  any  other  sign.  Even  when  the  tongue  is  quite  dry 
in  the  exacerbation,  some  moisture  is  apt  to  appear  upon  the  edges  and 
lower  surface  during  the  remissions;  and  diminished  intensity  in  the 
coming  exacerbations  may  be  inferred  from  the  slightest  increase  of  this 
moisture  during  a  remission,  upon  what  it  was  in  a  previous  one. 

The  diagnosis  between  remittent  and  typhoid  fever  is,  in  general,  very 
easy,  even  when  the  intermissions  are  not  well  marked,  and  it  has  run  into 
the  continued  type.  The  absence  of  many  of  the  chief  distinctive  traits 
of  typhoid  fever  will  enable  us  to  avoid  an  error.  In  remittent  fever  there 
is  no  true  eruption,  no  constant  tenderness,  with  gurgling  on  pressure,  in 
the  right  iliac  region ;  the  intelligence  is  nearly  always  good  in  the  begin- 
ning, and  may  continue  so  throughout ;  and  the  peculiar  besotted  expres- 
sion of  the  face  in  typhoid  is  wanting.  The  access  is  much  more  sudden. 
There  is  usually  an  initial  chill. 

Malignant  congestive  or  pernicious  remittent  fever  (African  fever^ 
Country  fever  ^  Lake  fever)  ^  styled  by  Dr.  Dickson  "a  hideous  and  pesti- 
lential modification,"  prevails  in  our  Southern,  Western,  and  Northwestern 
States.  It  begins  often  as  a  simple  intermittent,  and  the  first  paroxysm 
attracts  but  little  notice.  The  next  chill  is  more  severe ;  there  is  extreme 
coldness  of  the  surface,  which  is  shrivelled,  and  of  a  livid  hue,  and  the  body 
is  bathed  in  a  clammy  sweat,  sometimes  limited  to  the  face  and  neck. 
There  is  violent  gastro-intestinal  irritation,  with  incessant  purging  and 
vomiting,  the  discharges  being  often  mixed  with  blood,  and  rarely  with 
bile ;  the  intestinal  evacuations  have  been  described  as  having  the  ap- 
pearance of  water  in  which  a  piece  of  recently-killed  beef  has  been  washed 
(Parry).  The  abdominal  tenderness  is  slight,  but  a  sense  of  weight  and 
burning  heat  in  the  stomach  are  complained  of.  The  thirst  is  intense  and 
unquenchable.  The  respiration  is  difficult  and  peculiar — a  deep-drawn 
double  inspiration,  or  double  sigh,  and  one  expiration.  The  pulse  is  small, 
thready,  and  frequent — 120  to  140  beats  in  a  minute;  but,  according  to 
Dr.  Boling,  the  action  of  the  heart  continues  strong,  as  shown  by  the  loud- 
ness of  its  sounds  and  the  force  of  its  impulse.  There  is  excessive  rest- 
lessness, the  patient  tossing  about,  and  wanting  to  get  out  of  bed.  The 
intelligence  may  remain  good  during  the  attack,  though  there  is  sometimes 
delirium,  and  coma  may  come  on  after  the  second  paroxj'sm.  Severe 
headache  is  very  constantly  i)resent.  If  the  termination  is  happy,  the 
restlessness  abates,  the  skin  dries,  the  temperature  of  the  body  slowly 
rises,  and  the  pulse  becomes  slower  and  fuller. 

A  comatose  variety  is  met  with  in  the  Southern  States,  which  resembles 
very  much  the  same  form  of  intermittent  fever  already  descril)ed.  Stupor 
comes  on  in  the  first  paroxysm  after  tlie  cold  fit,  with  dilated  pupils  and 
stertorous  breathing.  As  it  declines,  the  stujmr  passes  off*,  and  there  is  no 
alarming  symptom  during  the  remission.  In  the  exacerbation,  the  leth- 
argic state  returns  more  marked,  and  may  at  once  deepen  into  coma ;  and 
this  is  repeated  until  recovery  or  death.  The  remissions  are  sometimes 
very  imperfect,  and  marked  only  l)v  a  temporary  and  slight  abatement  in 
the  force,  and  a  diminution  of  a  few  beats  in  the  frequency',  of  the  pulse, 
and  cessation  of  stertor,  with  yawninjr  and  stretching.  Dr.  Boling  relates 
a  case  where  the  patient  lay  eight  days  comatose,  waking  up  during  tlie 
hour  of  remission  on  tlie  ninth  morning. 

The  anatomical  character  of  remittent  fever  is  a  peculiar  alteration  in 
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the  fever  must  be  ascertained, — i.p.,  whether  it  be  of  some  hours'  or 
of  some  days'  duration,  and  whether,  when  the  practitioner  sees  the 
patient  for  the  first  time,  the  actually  existing  paroxysm  is  at  its 
accession  or  its  decline.  It  is  known  by  experience  that  the  means 
of  treatment  which  would  be  salutary  during  the  first  few  days 
cannot  be  used  later  to  the  same  efl^ect  and  in  the  same  amount. 
There  is  less  tolerance  of  remedies,  and  their  effects  are  less  thera- 
peutic. Again,  it  is  also  known  that  the  means  which  would  arrest 
fever  and  save  life,  if  applied  at  the  accession  of  the  paroxysm,  would 
induce  a  dangerous  collapse,  or  even  destroy  life,  if  applied  at  the 
stage  of  its  decline,  or  towards  its  termination. 

The  various  therapeutic  agents  which  have  been  employed  with 
various  degrees  of  success  in  the  treatment  of  remittent  fevers  are — 
einetieSy  the  warm  bath^  tepid  and  cold  affusions ^  cold  drinks^  bloodletting ^ 
purgatives^  diaphoretics ^  mcrcui^y^  quinine  or  bark^  arsenic ^  i^me,and 
opium.  A  review  of  the  prominent  modes  of  treatment  of  remittent 
fever,  by  the  most  eminent  of  British  army  surgeons,  has  led  Sir 
Ranald  Martin  to  make  the  following  general  remark :  namely,  that 
a  disease  so  varying  in  its  nature,  so  general  and  complicated  in  its 
influence  on  the  system,  is  not  to  be  justly  treated  by  one  remedy. 
Bark  and  calomel,  each  a  remedy  of  great  powder,  will  nevertheless 
not  succeed  in  the  cure  of  fever  if  used  exclusively ;  and  so  it  is  with 
the  most  powerful  of  all  means,  bloodletting.  Each  remedy  must 
therefore  have  its  proj^er  place  in  the  treatment. 

The  first  and  most  immediate  object  of  treatment  is  to  rediice  the  force 
and  frequency  of  arterial  action  during  the  paroxysm.  If  the  patient 
be  seen  in  the  forenoon  of  the  first,  second,  or  third  paroxysm  of  an 
ordinary  remittent  fever  of  sthenic  type,  and  if  he  is  of  a  sound  con- 
stitution, and  not  beyond  middle  life,  bloodletting  from  the  arm, 
while  the  patient  is  in  the  recumbent  posture,  should  be  practised 
to  the  extent  of  relieving  the  sufferer  from  pnecordial  oppression, 
from  visceral  fulness  ana  congestion,  or  from  the  intensity  of  the 
headache,  whichever  may  predominate.  The  quantity  of  blood  to 
be  taken  is  to  be  regulated  by  the  effects  produced,  and  not  by  any 
arbitrarv  measure  in  ounces.  Evidence  of  relief  from  visceral  con- 
gestion IS  obtained  from  the  following  indications :  namely,  reduced 
torce  and  frequency  of  the  pulse,  reduction  of  morbid  temj^erature, 
and  gentle  relaxation  of  the  skin.  This  relaxation  of  the  skin  ought 
not  to  proceed  to  sweating,  with  further  symptoms  of  depression  of 
the  vital  powers.  If  it  should  do  so  from  untoward  circumstances, 
from  half  a  grain  to  a  grain  of  opium,  or  from  fifteen  to  twenty 
drops  of  laudanum,  with  as  many  of  chloric  ether,  should  be  admin- 
istered, the  object  of  the  administration  of  either  of  these  medicines 
being  to  influence  and  soothe  the  heart's  action,  and  to  allay  gastric 
or  intestinal  irritation ;  and  it  is  only  in  cases  of  depression  that 
opium  is  to  be  administered  thus  early  in  the  treatment  of  the 
fever. 

One  general  bloodletting  will  generally  be  found  suflicient  to  re- 
lieve the  j)atient  from  abdominal  or  cerebral  oppression  ;  and  it  will 
further  have  the  effect  of  simplifying  and  rendering  more  eflicient- 
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Dangerous  eymptoms,  such  as  those  just  noticed,  will  sometimes 
rise  suddenly,  without  any  loss  of  time  on  the  part  of  the  medical 
attendant,  or  neglect  in  treatment.  If  such  symptoms  are  associated 
with  yellowness  of  the  skin,  in  persons  broken  in  health,  or  of  feeble 
constitution,  or  of  dissipated  habits  of  life,  or  who  may  have  under- 
gone much  mental  distress,  the  chances  of  a  fatal  termination  are 
imminent. 

When  the  spleen  is  enlarged,  mercury  is  not  to  be  used  in  the 
treatment  of  the  fever ;  and  bloodletting,  either  general  or  local, 
is  not  borne  well.  The  blood  is  changed  in  such  cases ;  it  is  more 
or  less  dissolved,  and  a  general  cachexia  prevails. 

The  period  of  convalescence  demands  no  less  careful  attention  on 
the  part  of  the  medical  attendant,  especially  as  to  diet  and  a  timely 
removal  from  all  malarious  influences,  by  a  voyage  to  sea  or  a 
change  of  climate.  It  is  to  the  mismanagement  of  convalescence, 
and  a  too  early  discharge  from  hospital  principally,  that  we  must 
refer  the  numerous  and  fatal  relapses  in  the  fevers  and  dysenteries 
of  our  seamen  and  soldiers  (Martin). 

Regarding  the  method  of  treatment  just  described,  my  friend 
and  colleague.  Professor  Maclean,  writes  in  the  following  terms : 

*'  I  have  been  led  to  take  a  view  of  the  treatment  of  malarial  fevers 
generally,  and  remittent  fever  in  particular,  ditFering  from  that  laid  down 
by  many  authors.  It  appears  to  me  that  the  so-called  antiphlogistic  treat- 
ment, so  much  insisted  on  by  many  writers,  is  based  on  the  belief  that 
the  phenomena  obsen-ed  in  a  case  of  remittent  fever  are  consequent  on  a 
process  of  inflammation.  It  is  only  on  such  a  belief  that  antiphlogistic 
treatment  can  be  justified. 

"  During  the  exacerbation  of  a  remittent  fever  there  is  violent  disturb- 
ance both  of  the  vascular  and  nervous  system.  Almost  every  organ, 
almost  every  function  suffers, — ^the  gastric  intestinal  membrane  is  affected, 
the  liver  and  spleen  suffer,  the  brain  is  involved,  for  rending  headache 
and  delirium  are  often  present.  Is  it  rational  to  suppose  that  an  inflam- 
matory process  can  be  going  on  at  one  and  the  same  time  in  all  these 
various  organs?  Do  the  appearances  observed  post-mortem  give  any 
support  to  such  a  doctrine  ?  If  not,  on  what  principle  can  spoliative 
treatment  be  justified?  Is  it  not  rather  the  case  that  this  terrible  dis- 
turbance of  so  many  organs  is  due  to  the  presence  in  the  blood  of  a 
subtle  poison  acting  on  thorn  all  ?  If  so,  surely  the  guiding  principle 
of  the  physician  in  his  treatment  should  be  to  counteract  this  poison,  to 
neutralize  it,  or  to  expel  it  from  the  system,  and  so  to  prevent  a  recur- 
rence of  the  exacerbation.  This  is  the  principle  on  which  I  have  long 
acted,  and  I  am  satisfied  that  it  is  at  once  a  safe  and  successful  one.  In 
quinine  we  have  such  an  antidote — a  therapeutic  agent  of  unrivalled 
etfioacy,  which,  if  skilfully  used,  will  rarely  disai)point  the  expectations 
of  the  practitioner. 

**  It  is  always,  of  course,  advisable  to  have  the  bowels  thoroughly 
evacuated ;  and  if  the  i)atient  is  seen  when  his  stomach  is  loaded,  it  is 
well  to  evacuate  its  contents  by  an  emetic.  In  ardent  remittents,  how- 
ever, there  is  generally  little  call  for  this,  as  obstinate  vomiting  is  almost 
always  a  troublesome  symptom.  This  done,  the  period  of  remission 
must  l>e  watched  for,  and,  the  moment  it  arrives,  quinine  in  a  full  doxe 
should  be  given — not  leas  than  fifteen  grains  in  the  case  of  an  adult.     If 
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the  system  of  treating  this  fever  by  saturating  the  system  with  mercury 
I  enter  my  strenuous  protest.  I  know  nothing  more  deplorable  than  the 
condition  of  a  patient  whose  constitution,  already  depressed  by  the  pres- 
ence of  malaria,  is  further  saturated  by  another  poison  which  acts  as  a 
powerful  ally  of  the  first." 

In  the  asthenic  form  of  remittent  fever,  such  as  that  so  well  de- 
scribed by  Dr.  Murchison  as  prevailing  in  Burmah.  it  is  necessary 
to  exercise  great  caution  in  depletion.  All  the  cases  he  relates 
which  had  been  freely  bled  exhibited  the  most  aggravated  typhoid 
symptoms,  and  most  of  them  died.  Even  in  the  instance  of  young 
and  robust  recruits,  low  adynamic  typhoid  symptoms  were  sure  to 
supervene  in  a  short  time  after  bloodletting;  and,  even  althouffh  it 
gave  temporary  relief,  it  was  certain  to  aggravate,  if  not  to  induce, 
the  subsequent  tvphoid  condition.  If  the  headache  is  very  severe 
and  the  pulse  full,  a  few  leeches  may  be  applied  to  the  temples  at 
the  commencement  of  the  attack  ;  but  if  the  hair  be  cut  short,  or 
shaved  off  the  scalp,  cold  lotions  applied  to  the  head,  or  the  cold 
douche  kept  up  for  ten  minutes  at  a  time,  gives  great  relief,  and  is 
the  preferable  remedy  (Murchison).  As  soon  as  possible  after  the 
commencement  of  the  paroxysm  the  bowels  should  be  cleaned  out 
with  a  purgative  of  calomel  and  compound  jalap  powder ;  or  by 
colocynth,  antimonial  powder,  and  calomel.  If  typhoid  symptoms 
betray  themselves,  stimulants,  such  as  wine  and  brandy,  must  be 
given ;  but,  as  in  intermittent  fever,  "  quinine  is  undoubtedly  the 
sheet-anchor,"  and  it  is  best  given,  as  in  the  former  fever,  in  one 
large  dose  of  twenty  grains  at  the  very  commencement  of  a  remis- 
sion. C'arbo-azotic  or  picric  acid  has  been  lately  introduced  as  an 
active  remedy  in  the  treatment  of  malarious  fever.  Prepared  by 
Calvert,  of  Manchester,  it  is  of  a  light  yellow  color  ;  and  in  doses  of 
two  grains,  cautiously  repeated,  it  is  to  be  pushed  till  the  patient 
gets  yellow-skinned. 


MALARIOUS  YELLOW  FEVER-Syn.,  FEBRIS  ICTERODES 

REMITTENS. 

Definition — Febrile  phenomena  due  to  malaria,  in  which  (he  exacer- 
bation and  remission  are  so  connected  that  the  fever  resembles  a  continued 
fever ^  and  is  characterized  by  great  intensity  of  headache  and  yellowness 
of  the  skin  (('opland,  Dickenson,  Boott)  ;  but  in  which  the  urine  is  not 
suppressed,  and  continues  free  from  bloocl  or  albumen. 

Pathology — It  immediately  results  from  the  history  of  yellow 
fever,  that  in  its  malarious  ibrm  it  is  the  product  of  the  coasts  of 
the  West  India  Islands,  the  American  equinoctial  continents,  several 
districts  in  kSpain,  and  the  west  coast  of  Africa.  All  over  the  Carib- 
bean Sea  the  disease  takes  place  sporadically,  or  in  insulated  cases 
every  season,  more  or  less  numerous  according  to  the  subjects  and 
the  number  of  new  visitors,  and  there  never  is  a  season  in  which  a 
few  cases  do  not  occur.  At  Vera  C^ruz,  Havana,  and  other  towns 
on  the  Spaiiinh  Main,  malarious  yellow  fever  invariably  attacks 
Europeans  or  Canadians  who  may  land  there  between  the  months 
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The  following  observation  was  made  by  Sir  John  Pringle  on  the 
fevers  of  Walcheren  and  South  Beveland  in  1747: 

"  These  epidemic  fevers,  by  reason  of  the  great  heats  of  the  season,  not 
only  began  more  early  than  usual,  but  were  fully  as  fatal  to  the  natives 
as  to  us.  But  Commodore  MitchelPs  squadron,  which  lay  ail  this  time  at 
anchor  in  the  channel  between  South  Beveland  and  Walcheren,  in  both 
of  which  plkces  the  distempers  raged,  was  neither  afflicted  with  fever  nor 
flux,  but  amid  all  that  sickness  enjoyed  perfect  health — a  proof,"  he  says, 
'Hhat  the  moist  and  putrid  air  of  the  marshes  was  dissipated  or  corrected 
before  it  could  reach  them  "  (Diseases  of  the  Army^  p.  58). 

The  very  same  observation  was  made  at  the  very  same  spot,  fifty- 
two  years  afterward,  by  Sir  Gilbert  Blane : 

"I  had,  in  the  course  of  this  service  (at  Walcheren,  in  1809),  an  oppor- 
tunity of  observing  the  extent  to  which  the  noxious  exhalations  extended, 
which  was  found  to  be  less  than  I  believe  is  generally  known.  Not  only 
the  crews  of  the  ships  in  the  Road  of  Flushing  were  entirely  free  from 
this  endemic,  but  also  the  guard  ships  stationed  in  the  narrow  channel 
between  this  island  and  South  Beveland.  The  width  of  this  channel  is 
about  six  thousand  feet ;  and  although  some  of  the  ships  lay  much  nearer 
to  the  one  shore  than  the  other,  there  was  no  instance  of  any  of  their 
officers  or  crew  being  taken  ill  with  the  same  disorder  as  that  with  which 
the  troops  on  shore  were  ati'ected"  {Med,-Chir,  Trans,^  vol.  iii,  p.  27). 

It  is  now  also  generally  believed  that  the  malarious  form  of  yellow 
fever  cannot  exist  except  in  places  where  the  average  range  of  tem- 
perature is  high  throughout  a  considerable  part  of  the  year ;  and 
for  this  reason  it  is  believed  that  it  will  not  become  a  disease  of  this 
country.  Sir  Gilbert  Blane  asserted  that  it  never  appeared  either 
in  tropical  climates  or  in  the  temperate  latitudes,  unless  when  the 
atmospheric  boat  has  been  for  some  time  steadily  at  or  above  80° 
Fahr.,  21''  of  Reaumur,  or  26.67^Cent. ;  according  to  Humboldt,  75° 
of  Fahr.,  or  24°  Cent. ;  and  according  to  Matthei,  72°  Fahr.,  or  more. 
The  disease  is  also  found  not  to  prevail  in  mountainous  situations. 
According  to  Humboldt,  it  has  never  ascended  to  3044  feet  above 
the  level  of  the  sea,  and  according  to  Sir  Ranald  Martin,  never 
above  2500  feet;  and  below  the  former  limit  the  Mexican  oaks  do 
not  flourish,  showing  that  the  constant  average  temperature  below 
this  is  of  a  tropical  character.  In  Jamaica,  according  to  Dr.  Craigie, 
it  rarely  ascends  1600  feet  above  the  level  of  the  sea  (Dr.  Lawson's 
instance  of  the  outbreak  at  Newcastle  beiuff  considered  an  instance 
of  "specific  yellow  fever").  "In  Jamaica  tlie  medium  temperature 
of  Spanish  Town  in  the  hottest  months  is  about  85°  Fahr.,  or  be- 
tween 83°  and  85°;  and  in  Kingston  it  is  nmeh  the  same,  ranging 
from  85°  to  90°,  and  rarely  falling  l)elow  80°  from  May  to  the  end 
of  September.  At  the  more  elevated  parts,  however,  the  tempera- 
ture diminishes,  being  only  about  70°  at  Stony  Hill,  elevated  about 
1800  feet ;  at  Cold  Spring,  4200  feet  above  the  level  of  the  sea,  only 
60°;  and  at  the  summit  of  the  Blue  Mountains,  which  are  CHtimated 
to  be  7200  feet  above  the  level  of  the  sea,  the  thermometer  is  found 
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[TYPHO-MALARIAL  Vl&yEB..—Chiekahominy  Fever,  American  Camp  Fever. 

(Dr.  Gltmbr.) 

Definition. — An  idiopathic  fever  of  mixed  type^  caused  by  a  combination 
of  paludal  and  pythogenetic  influences^  tvith  marked  remissions  and  exac- 
erbations at  the  beginning^  and^  after  a  variable  period^  becoming  continu- 
ous ;  attended  vrith  early  prostration^  diarrhcea^  and  subsequently  extreme 
adynamia :  the  characteristic  lesion  is  enlargement  and  ulceration  of  the 
solitary  intestinal  glands. 

History. — This  form  of  fever  attracted  attention  first  in  1862,  as  the 
Chickahominy  fever,  from  its  prevalence  in  the  Army  of  the  Potomac  at 
that  time,  but  has  since  been  common  whenever  our  armies  operated  in 
malarious  regions,  amongst  men  saturated  with  paludal  poison,  exhausted 
by  over-exertion  and  insufficient  rest,  imperfectly  nourished,  exposed  to 
the  action  of  animal  effluvia  from  the  decaying  bodies  of  both  men  and 
brutes,  and  drinking  water  impregnated  with  the  products  of  common 
putrefaction.  These  coincident  causes,  tending  to  lower  the  vital  forces 
and  corrupt  the  blood,  produce  a  compound  disorder,  in  which  the  com- 
bined action  of  paludal,  pythogenetic,  and  scorbutic  influences  are  evi- 
dent, and  which  varies  in  type,  as  one  or  other  of  the  determining  con- 
ditions is  predominant.  The  name  /i/p/io-malarial  was  proposed  and  first 
used  by  Dr.  J.  J.  Woodward,  U.  S.  A.  {Outlines  of  the  Chief  Camp  Dis- 
eases of  the  United  States  Armies:  1863). 

Symptoms. — The  attack  is  generally  sudden,  beginning  with  a  chill ; 
there  are  headache,  anorexia,  thirst,  diarrhoea,  and  sometimes  epistaxis. 
The  tongue  soon  becomes  coated  with  a  thick,  dry,  brown  fur.  For  some 
days  there  are  distinct  remissions  and  exacerbations ;  in  the  early  part 
of  the  second  week  they  become  less  marked,  though  they  may  persist 
throughout  the  attack.  Regular  remissions  very  commonly  again  take 
place  on  the  approach  of  convalescence.  Diarrhoea  is  apt  to  be  trouble- 
some and  persistent,  as  the  continued  type  is  developed ;  the  mouth  is 
coated  with  sordes ;  an  herpetic  eruption  may  appear  about  the  lips  and 
nose ;  wakefulness  is  constant,  with  low  muttering  delirium ;  tympany, 
rare  in  the  first  week  or  ten  days,  occurs ;  and  purpuric  blotches,  or  pete- 
chial spots,  with  hemorrhage  from  the  bowels,  gums,  mouth,  and  nostrils ; 
and  all  the  phenomena  of  a  low  form  of  fever  now  set  in.  Matter  resem- 
bling coffee-grounds  is  sometimes  vomited  towards  the  last.  If  the  dis- 
ease is  to  terminate  favorably,  regular  remissions  again  happen,  generally 
in  the  forenoon,  with  evening  exacerbations.  Congestive  pneumonia, 
bronchitis,  and  parotitis  are  the  intercurrent  affections,  particularly  bron- 
chitis. An  attack  lasts  from  three  to  five  weeks ;  and  convalescence  is 
very  lengthened. 

Anatomical  Characters. — The  characteristic  lesion  is  enlargement  of 
the  solitary  follicles  of  the  small  intestines.  There  may  be  universal  con- 
gestion of  the  mucous  membrane  of  the  small  intestines,  more  marked  in 
their  lower  part,  or  there  may  be  only  congestive  patches  of  variable  size 
in  the  ileum,  the  solitary  follicles  being  enlarged  from  the  size  of  a  pin's 
head  to  that  of  a  pea,  and  black  with  pigment  deposit ;  they  sometimes 
look  like  yellow  mustard-seed  sprinkled  on  a  red  ground ;  their  apexes 
are  sometimes  ulcerated.  The  mucous  membrane  of  the  colon  may  be  of 
a  slate  color,  with  patches  of  congestion  and  spots  of  ecchymosis,  or  it 
may  be  streaked  of  ash  and  dark  red.  Small  ulcers  are  occasionally 
found  in  the  follicles  of  the  colon,  ciecum,  and  appendix  vermiformis. 
The  patches  of  Peyer  are  generally  unaltered,  though  they  may  be  con- 
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endemic  in  particular  districts,  but  that  it  occasionally  spread  over 
large  portions  of  country,  while  still  later,  in  the  year  1557,  it  was 
found  to  prevail  epidemically,  not  only  over  the  whole  of  Europe, 
but  even  over  the  whole  of  the  northern  hemisphere,  beginning  in 
Asia  and  proceeding  westward  till  it  terminated  in  America.  In 
the  eighteenth  century,  having  advanced  westward  till  it  reached 
the  Elbe,  it  passed  over  the  intermediate  countries  and  reached 
England,  where  the  stream  broke  into  two  branches,  the  one  cross- 
ing the  Atlantic  to  America,  while  the  other  retrograded  southeast 
through  France,  Spain,  and  Italy,  till  it  was  lost  in  the  Mediter- 
ranean— a  course  similar  to  that  described  by  cholera. 

Influenza  has  occasionally  originated  as  far  eastward  as  India, 
but  more  commonly  it  has  broKen  out  in  the  north  of  Europe,  as 
Moscow,  Warsaw,  or  Dresden.  It  seems  probable  that,  like  the 
poison  of  Cholera  Indica,  its  spread  may  be  limited  to  a  small 
number  of  primary /oci;  for  we  find  in  every  volume  of  the  Calcutta 
TranscuHions  accounts  of  some  catarrhal  fever  spreading  for  a  season 
along  the  banks  of  some  principal  river,  and  then  subsiding ;  so 
that  it  is  evidently  only  occasionally  and  at  long  intervals  erratic^ 
as  in  1729, 1743, 1775,  1782, 1831, 1833,  and  1837.  The  influenza, 
therefore,  is  both  endemic  and  epidemic ;  and,  in  the  latter  case,  we 
find  it,  at  least  in  Europe,  spreading  from  east  to  west,  prevailing 
in  the  depths  of  winter  as  well  as  the  heights  of  summer,  lasting 
nearly  the  same  space  of  time  in  the  diflferent  towns  and  cities  it 
attacks,  or  from  four  to  six  weeks,  affecting  contiguous  places  in 
different  degrees  and  at  different  times. 

On  looking  to  the  habits  of  this  poison,  it  is  probable  that  its 
actions  are  not  limited  to  man ;  for  in  most  years,  when  influenza 
has  been  epidemic,  a  similar  disease  has  been  epizootic,  especially 
among  horses  and  dogs,  as  in  the  years  1728, 1732,  and  1775.  It  is 
a  disease  of  extraordmary  rapidity  of  progress ;  and  as  its  diftusi- 
bility  is  great,  so  are  its  periods  of  recurrence  frequent — those 
cycles  of  its  visitation  which  are  as  yet  beyond  our  comprehension 
to  explain. 

Pathology. — A  si^ecifie  poison  is  believed  to  be  absorbed,  and  to 
infect  the  blood,  when,  after  a  period  of  incubation  varying  from 
one  to  two  or  three  days,  or  even  to  two  or  three  weeks,  it  produces 
disordered  functions  of  the  great  nervous  centres,  causing  great 
general  depression,  extreme  debility,  together  with  slight  or  severe 
remittent  fever.  The  specific  actions  of  this  poison  are  on  the 
mucous  membrane  of  the  eyes,  of  the  nose,  and  of  the  bronchi ;  in 
a  smaller  number  of  cases  on  the  mucous  membrane  of  the  fauces, 
causing  sore  throat;  and  in  a  still  smaller  ratio  on  the  substance  of 
the  lungs  and  on  the  pleura,  causing  inflammation  of  those  organs. 
In  most  instances  the  disorder  terminates  in  diarrhoea.  These  dif- 
ferent pathological  phenomena  vary  in  frequency  and  complexity 
in  difterent  seasons  and  places. 

In  most  cases,  where  the  poison  is  of  sufficient  intensity  to  pro- 
duce fever,  the  type  is  remittent  in  this  country,  \vith  exacerbations 
in  the  evening.  Its  usual  duration  is  two,  three,  or  four  days,  when 
it  terminates  in  an  abundant  sweat,  and  which  not  unfrequently 
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ably  described  bv  Dr.  Peacock)  was  from  three  to  five  days  in  the 
mild  forms,  and  from  seven  to  ten  in  the  more  severe. 

In  mild  cases  such  phenomena  constituted  the  whole  disease,  and 
the  patients  recovered  about  the  eighth  or  tenth  day,  after  suffering 
for  a  few  hours  from  sharp  diarrhoea  or  profuse  perspiration.  In 
many  instances,  however,  the  patient,  in  addition,  suffered  from  mild 
or  severe  sore  throat ;  or  cough  came  on,  and  continued  for  many 
weeks.  In  a  few  cases  the  symptoms  were  of  a  more  aggravated 
character,  the  fever  being  more  marked,  the  pulse  accelerated,  the 
skin  hotter,  and  the  cougn  more  troublesome  ;  and  these  conditions 
have  often  been  followed  by  inflammation  of  the  lungs. 

The  pulmonary  complications  may  be  arranged  into  four  forms, — 
(1.)  Capillary  bronchitis ;  (2.)  Bronchitis  supervening  on  tubercu- 
lous disease  of  the  lungs ;  (3.)  Bronchitis  with  disease  of  the  heart 
or  aorta ;  (4.)  Pneumonia. 

The  accession  of  capillary  bronchitis  is  indicated  by  the  chest 
symptoms  becoming  more  severe  and  the  cough  paroxysmal,  and 
the  dyspnoea  at  first  quite  disproportionate  to  the  cough  and  to  the 
physical  signs.  The  expectoration  is  scanty,  and  consists  of  small 
yellowish  pellets,  forming  tenacious  masses  of  a  peculiarly  nodu- 
lated form.  The  pulse  becomes  rapid  (120 — 140),  the  tongue  cov- 
ered with  a  white-brown  fur,  and  prostration  is  extreme.  The  only 
auscultatory  signs  are  roughness  of  the  inspiratory  murmur,  with 
occasional  sibilus,  and  slight  crepitation  at  the  back.  There  is  sore- 
ness and  contraction  of  the  chest,  but  no  acute  pain.  Crepitation, 
unattended  by  dulness  on  percussion,  soon  extends  over  a  greater  or 
less  extent  of  both  lungs ;  and  the  dyspnoea  speedily  becomes  so  in- 
tense as  to  prevent  the  patient  from  lying  down,  the  lividity  of  the 
lips  and  face  increases,  and  the  eyes  become  prominent.  The  cough 
is  now  very  frequent,  the  sputa  very  viscid,  of  a  greenish-yellow 
color,  without  air-bells,  and  often  streaked  with  blood.  The  respi- 
rations are  quickened ;  but  there  does  not  appear  to  be  any  uniform 
connection  between  the  extent  of  the  disease  and  the  disturbed 
ratio  of  the  pulse  and  respiration  movements.  The  general  rule  is, 
that  the  respirations  are  relatively  more  quickened  than  the  pulse 
(Peacock,  Parkes).  The  physical  signs  soon  become  modified  by 
rapidly  developed  emphysema  of  the  lungs.  Generally,  it  may  be 
said  that  the  capillary  bronchitis  of  influenza  is  distinguished  from 
pneumonia  by  the  greater  severity  of  the  general  symptoms ;  by 
the  tendency  of  the  fine  crepitation  of  the  early  stage  to  pass  into 
Bubcrepitant  and  mucous  rales,  rather  than  to  give  place  to  evidences 
of  condensation,  and  by  the  peculiar  characters  of  the  cough,  which 
is  paroxysmal,  and  not  attended  by  pain ;  and,  lastly,  by  the  char- 
acter of  the  expectoration,  which  consists  of  whitish  viscid  pellets, 
cohering  into  irregular  masses,. and  destitute  of  the  glairy  adhesive 
character,  russet  color,  and  small  air-bubbles  of  pneumonia  expec- 
toration (Peacock). 

Inflammation  of  the  substance  of  the  lungs  seldom  occurs  till  the 
second  or  third  day,  and  more  commonly  not  till  the  fifth  or  sixth ; 
and,  although  generally,  is  not  always  preceded  by  shivering,  or 
even  bronchitis.     The  pneumonia  in  some  years  has  been  charac- 
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the  higher  and  more  healthy  districts.  The  epidemic  of  1847  was 
much  more  fatal  in  the  insalubrious  parts  of  London  than  in  those 
less  unhealthy;  and  according  to  Dr.  Peacock's  experience,  the 
mortality  of  influenza  was  owing  more  to  the  condition  in  which 
the  disease  found  the  patient,  than  to  any  inherent  power  of  the 
poison  itself — a  result  conformal)le  to  general  experience  and  the 
returns  of  the  Registrar-General  (Parkes). 

The  nature  of  tne  ''epidemic  infiuence''  which  gives  rise  to  influ- 
enza  is  quite  unknown.  Sudden  changes  of  temperature  appear  to 
assist  the  development  of  the  influenza  poison;  and  exposure  to  cold 
predisposes  the  individual  to  the  disease — which  seems  to  be  a  dis- 
ease especially  of  the  higher  latitudes. 

Susceptibility  Exhausted. — Few  persons  suffer  more  than  one  attack 
of  influenza  in  the  same  epidemic,  although  many  relapse ;  and  one 
attack  of  this  disease  in  no  degree  protects  the  constitution  from  a 
second  attack  in  another  epidemic. 

Prognosis. — Children  and  persons  under  forty  die  in  a  very  small 

Eroportion,  unless  in  a  previous  state  of  ill-health.  The  mortality, 
owever,  among  the  aged  has  in  every  country  been  great  from  this 
disease.  It  has  been  remarked,  also,  that  the  disease,  if  not  fatal 
in  itself,  left  the  patient,  of  whatever  age,  often  greatly  debilitated 
in  body  and  depressed  in  spirits,  and  that  those  with  tender  lungs 
who  suftered  from  it  frequently  fell  into  phthisis,  or  continued  to 
cough  for  several  months  afterwards,  so  that  a  complete  recovery 
was  often  long  and  tedious. 

Treatment. — As  a  general  rule,  the  great  majority  of  cases  in  epi- 
demics of  influenza  nave  scarcely  required  any  medical  treatment. 
In  that  of  1782  it  was  observed  that  "many,  indeed,  were  so 
slightly  indisposed  as  to  require  little  or  no  medicine  ;  nothing  more 
was  wanted  to  their  cure  than  to  abstain  for  two  or  three  days  from 
animal  food  and  fermented  liquors,  and  to  use  some  soft,  diluted, 
tepid  drink.  A  lenient  purgative  at  the  beginning  of  the  disease 
was  useful  in  moderating  the  fever,  and  nature  seemed  to  point  out 
the  repetition  of  it  afterwards  when  there  was  pain  in  the  stomach 
and  bowels,  and  a  tendency  to  diarrhcea.  The  same  was  observed 
in  1762.  Nothing,  likewise,  was  observed  so  successfully  to  miti- 
gate the  cough  as  a  gentle  purge  to  open  the  bowels,  and  afterwards 
to  give  a  gentle  opiate  at  night.  In  the  year  1837  it  was  also  re- 
marked that,  as  long  as  the  symptoms  were  limited  to  cough, 
hoarseness,  headache,  or  other  pains  moderate  in  degree,  the  patients 
all  recovered  by  putting  them  on  a  low  diet,  by  attending  to  their 
bowels,  and  confining  them  for  a  few  days  to  the  house ;  and,  if 
more  was  attempted  it  was  quickly  found  that  the  disease  ran  a 
course  scarcely  influenced  by  medicine.  A  smaller  number,  how- 
ever, required  medical  attendance,  either  from  the  severity  of  the 
bronchitis,  the  occurrence  of  pneumonia,  of  angina  or  of  severe  dysp- 
noea, of  the  disordered  state  of  the  bowels,  or  more  frequently  from 
the  debility  induced  by  the  disorder. 

Bloodletting  is  always  hurtful.  It  does  not  relieve  the  fever, 
and  increases  the  nervous  depresr^ion.  In  general,  when  pleurisy, 
bronchitis,  or  pneumonia  may  suiKirvene,  leeches  to  the  chest,  or 
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WHOOPING-COUGH. 

IiATiN,  Pertuuia;  Fbknch,  Cbqueluche;  German,  Keuchhuaien — Syn.,  Stiekhusien; 

Italian,  Tosse  convulsa — Syn.,  T,  canina. 

Definition. — An  infectious  and  {sometimes  epidemic)  specific  disease^ 
preceded  and  accompanied,  by  fever  of  variable  intensity;  attended  in 
the  first  instance  by  catarrh^  and  subsequently  by  paroxysmal  fits  of 
coughing^  which  occur  in  numerous  shorty  rapid,  spasmodic,  convulsive 
movements  of  expiration,  suddenly  followed  by  a  prdonaed  inspiration, 
marked  by  a  characteristic  sound  of  a  sonorous  kind,  and  variously 
named  the  "  kink,"  "  hoop,"  or  "  whoop"  These  paroxysms  of  expira- 
tory and  respiratory  convulsive  movements  alternately  recur  several 
times,  till  the  fit  ends  by  a  quantity  of  mucus  being  brought  up  from  the 
lungs,  or  till  the  contents  of  the  stomach  are  evacuated. 

Tathologj  and  Morbid  Anatomy. — The  theorj^  of  this  disease  is  that 
a  specific  morbid  poison  produces  slight  primary  fever,  which  for 
the  most  part  subsides  on  specific  or  secondary  actions  being  estab- 
lished. These  are  catarrh,  followed  by  a  peculiar  cough  and  vomit- 
ing, ascribed  to  irritation  of  the  vagus  nerve  by  the  specific  poison. 
The  disease  is  a  "  specific  pulmonary  catarrh ;"  but  very  different 
opinions  have  at  various  periods  been  entertained  as  to  its  nature. 
Its  origin  appears  to  have  been  comparatively  of  no  very  distant 
date,  Sprengel  not  having  been  able  to  trace  it  beyond  1510,  when 
it  was  endemic  in  Paris ;  but  its  epidemic  character  was  not  deter- 
mined till  1580. 

Like  other  diseases  of  this  class,  it  appears,  as  a  rule,  but  once 
during  life,  and  attacks  chiefly  infants  and  children.  Dr.  Watson 
gives  an  instance  of  a  child  born  with  whooping-couffh.  There  are 
instances,  however,  of  its  occurring  not  only  late  in  life,  but  also  a 
second  time  (Heberden).  Blache  gives  a  remarkable  instance  of  a 
grandfather  and  grandmother  catching  whooping-cough  a  second 
time  from  their  grandchild,  all  of  them  laboring  under  the  disease 
together.  Some  consider  the  disease  to  be  a  specific  aftection  of 
the  nervous  system ;  others,  that  it  is  a  catarrn ;  but  both  these 
pathological  conditions  coexist  in  whooping-cough.  Inflammation 
aoes  not  necessarily  accompany  the  disease,  although  a  state  of  the 
mucous  membrane  exists  by  which  it  is  morbidly  irritable,  or  sus- 
ceptible to  impressions. 

Pathologists  have  also  ascribed  the  complaint  to  a  morbid  con- 
dition of  the  pneumogastric  nerve — an  explanation  supposed  by 
some  to  be  confirmed  by  the  circumstance  that  that  pair  of  nerves 
is  sometimes  found  red,  with  the  medullary  matter  altered  in  color, 
dense  in  texture,  and  of  cartilaginous  firmness  (Kilian,  Auten- 
rieth).  Others  believe  that  a  specific  poison  acts  on  some  part  of 
this  nerve  (Todd). 

The  results  of  nineteen  post-mortem  observations  made  by  Dr. 
Qraily  Hewitt  during  a  recent  epidemic  of  this  disease  (1855),  in 
children  varying  from  one  month  old  to  four  years,  showed  the 
chief  lesion  to  be  collapse  of  the  lung-substance — a  condition  also 
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trachea  is  the  indication  of  a  convulsive  cough  coming  on ;  and  no 
doubt  this  is  the  warning  which  young  children  recognize  and 
dread  as  the  harbinger  of  a  paroxysm,  which  suggests  to  them  the 
necessity  of  seizing  something  for  support  during  the  fit  of  coughing, 
which  almost  immediately  commences.  The  irritation  is  attempted 
to  be  got  rid  of  by  coughing ;  aud  in  the  expiratory  eftbrts  the  air 
is  expelled  with  great  violence,  and  so  repeatedly  and  irresistibly 
that  the  lungs  are  ultimately  almost  emptied  of  air.  At  the  con- 
clusion of  these  expiratory  enorts  the  condition  of  the  lungs  resem- 
bles that  produced  by  asphyxia.  A  sudden  inspiration  now  neces- 
sarily and  suddenly  foUow^s,  the  air  being  drawn  through  the  glottis 
by  the  gasping  patient,  with  a  force  and  velocity  which  gives  rise 
to  a  shrill,  sonorous  sound,  not  unlike  the  crowing  of  a  cock,  and 
which  has  been  variously  named  a  kink^  a  hoop^  or  whoop;  and  the 
disease  has  accordingly  received  various  names,  such  as  kink-host^ 
hooping-cough^  whooping-cough^  chincough.  The  anxious  and  distress- 
ing inspirations  are  scarcely  completed  when  the  convulsive  expira- 
tions of  the  cough  are  again  renewed,  and  again  followed  by  the 
gasping  and  crowing  inspirations,  till  a  quantity  of  mucus  is  brought 
up  from  the  lungs,  or  till  the  contents  of  the  stomach  are  rejected 
by  vomiting.  Such  are  the  phenomena  of  the  fit  or  paroxysm  of 
whooping-cough.  After  it  is  over,  the  patient  in  ordinary  cases 
appears  to  be  but  little  affected,  and  returns  immediately  to  play, 
or  to  any  other  occupation  w^hich  takes  the  attention  at  the  time. 

When  these  phenomena  are  prolonged,  secondary  effects  are  pro- 
duced, whose  morbid  appearances  have  been  noticed.  The  immedi- 
ate consequence  of  the  violent  fits  of  coughing  is  to  interrupt  the 
free  transmission  of  blood  through  the  lungs,  and  the  return  of 
blood  from  the  vessels  of  the  head.  This  causes  not  only  the  tur- 
gidity,  swellings,  redness,  and  lividity  of  the  face  and  eyelids  which 
attend  the  fits,  out  also  the  discharges  even  of  blood  from  the  mucous 
surfaces  of  the  nose,  ears,  or  eyes.  The  little  sufferer  may  shed  tears 
of  blood. 

Whooping-cough  varies  greatly  in  intensity,  and  most  authors 
divide  the  group  of  symptoms  into  three  stages.  The  first  stage 
comprehends  the  period  from  the  first  symptomR  of  illness  until  the 
^^  whoop''  confirms  the  convulsive  nature  of  the  cough.  This  is  the 
period  of  development  or  evolution.  The  second  stage  commences 
as  soon  as  the  nature  of  the  cough  is  determined,  and  lasts  till  the 
violence  of  the  cough  and  the  danger  of  secondary  complications  is 
past.  This  is  the  period  of  spasmodic  paroxysms  characteristic  of 
the  disease.  The  third  stage  comprehends  the  convalescence  of  the 
patient,  until  the  final  and  happy  termination  of  the  disease  ;  or  the 
occurrence  of  any  event  which  may  destroy  the  sufferer. 

When  the  convulsive  stage  of  the  disease  is  fully  formed,  and  the 
series  of  fits  or  paroxysms  of  severe  coughing  occur  at  uncertain 

Eeriods,  during  the  interval  the  patient  generally  enjoys  his  usual 
ealth,  recovers  all  his  gayety,  returns  to  his  play,  and  relishes  his 
food  with  a  good  appetite. 

A  paroxysm  or  tit  of  whooping-cough  comprehends  the  following 
phenomena : 
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is  to  a  certain  degree  convalescent.     The  duration  of  this  second 
stage  is  from  two  to  six  or  eight  weeks. 

The  third  stage  commences  with  the  convalescence  of  the  patient, 
when  the  paroxysms  become  milder,  the  intervals  longer,  the  expec- 
toration thicker  and  more  opaque,  greenish,  or  pus-like,  and  more 
like  ordinary  catarrh.  The  vomiting  ceases,  and  the  general  health 
of  the  patient  begins  to  improve  greatly.  The  duration  of  this  stage 
however,  is  often  long  and  variable,  and  the  cough  may  still  harass 
the  patient  for  many  weeks,  or  even  manv  months.  It  is  to  this 
stajze  that  the  term  chronic  is  usually  applied. 

The  disease  lasts  from  six  to  eight  weeks ;  but  there  are  excep- 
tional cases,  which  on  the  one  hand  get  well  in  a  week,  and  on  the 
other  hand  may  continue  several  months,  or  even  a  year.  "  The 
general  duration  of  the  disease  is  directly  proportionate  to  the  dura- 
tion of  the  prodromata  ;"  and  the  more  quickly  the  convulsive  cough 
makes  its  appearance,  the  more  quickly  does  the  disease  subside 
(Trousseau). 

Many  accidents  may  arise  to  complicate  the  symptoms  of  whoop- 
ing-cough, and  to  increase  the  danger,  as  inflammation  of  some  of 
the  tissues  of  the  lungs,  of  the  mucous  membrane,  of  the  stomach 
or  intestines,  or  of  the  serous  membranes  of  the  brain. 

Inflammation  of  the  minute  bronchia  is  the  most  usual  complica- 
tion of  this  disease — capillary  bronchitis^  or  peinpneumonic  catarrh. 
The  form  of  inflammation  may  be  that  in  which  the  secretions  are 
in  defect,  so  that  the  mucus  is  not  only  greatly  diminished  in  quan- 
tity, but  is  thick  and  viscid,  teasing  the  patient  with  fruitless  efforts 
to  free  it  from  the  air-tubes,  and  thus  causing  a  frequent  recurrence 
of  the  paroxysm.  In  other  cases  it  may  assume  the  form  of  puru- 
lent inflammation,  the  pus  secreted  being  formed  into  sputa,  and 
moderate  in  quantity  ;  or  it  may  be  thrown  up  pure,  as  from  an  ab- 
scess, and  so  enormous  in  quantity  as  to  amount  to  one  or  two  pints 
in  the  twenty-four  hours.  The  inflammation  of  the  bronchial  mem- 
brane kiay  spread  to  the  substance  of  the  lungs,  when  the  danger, 
as  w^ell  as  the  symptoms,  of  some  of  the  various  forms  of  pneumonia 
will  be  added  to  the  disease  ;  but  the  most  formidable  accident  is 
when  the  pleura  is  inflamed,  for  then  the  patient's  sufterings  during 
the  paroxysm  are  fearfully  increased,  from  the  agonizing  pain  in- 
flicted during  the  paroxysm  of  the  cough.  These  lesions  are  Xh^ 
most  frequent  causes  of  death  in  cases  of  whooping-cough. 

The  mucous  membrane  of  the  stomach  and  intestines  is  often  the 
seat  of  inflammation ;  and  this  is  denoted  by  pain  in  the  epigastrium, 
and  by  the  suppression  of  the  glairy  fluid  thrown  up  by  vomiting, 
so  that  on  the  tennination  of  the  fit  the  patient  often  lies  in  a  state 
of  complete  exhaustion,  unable  to  discharge  anything  either  from 
the  stomach  or  lungs,  or  even  to  "  whoop  ;  and  he  is  then  said,  in 
popular  language,  to  labor  under  the  ^^damlhkink,'^ 

In  mild  cases  the  bowels  are  little  aftected  in  this  disease,  except 
that  the  patient  sometimes  passes  his  fpeces  during  the  paroxysm. 
In  severe  forms  the  stools  are  often  either  black  and  offensive,  or 
they  consist  of  a  colorless  mucus,  the  latter  evidently  deiDcnding  on 
an  inflamed  state  of  the  mucous  follicles. 
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The  poison  of  this  disease  may  coexist  with  many  other  poisons, 
and  in  this  case  they  often  greatly  influence  each  other's  actions. 
Small-pox  and  whooping-cough  have  often  coexisted ;  and  a  very  com- 
mon and  fatal  combination  is  measles  and  whooping-cough.  Whoop- 
ing-cough and  cow-pox  are  not  unfrequently  combined.  Indeed, 
the  lower  classes  erroneously  look  upon  vaccination  as  in  many  in- 
stances a  cure  for  whooping-cough. 

Period  of  Latency. — The  disease  has  a  stage  or  period  of  incuba- 
tion, but  our  knowledge  of  the  extent  of  this  period  is  at  present 
extremely  imperfect.  The  disease  never  shows  itself  immediately 
after  exposure  to  contagion,  but  a  certain  number  of  days  (five  or 
six)  elapses  before  the  symptoms  of  catarrh  are  to  be  observed. 

Prognosis. — The  proportionate  number  of  deaths  to  recoveries  in 
whooping-cough  is  not  determined,  but  greatly  varies  in  different 
years ;  for  in  one  year  hardly  a  death  will  occur  from  the  disease 
in  a  large  city,  while  in  another  year  many  children  will  die.  In 
general,  however,  the  milder  forms  of  the  disease  are  rarely  fatal, 
while  the  more  severe  and  protracted  cases  very  commonly  are  so. 
Lombard  thinks  station  in  society  greatly  affects  the  mortality ; 
for  he  says  that  of  ten  fatal  cases  nine  belong  to  the  poorer  classes. 
The  reports  of  the  Registrar-General  show  that  the  mortality  is 
greater  from  this  disease  in  towns  than  in  the  countrv,  being  in  the 
metropolis,  in  1838,  .111  per  cent.,  while  in  England  and  Wales  it 
was  .061.  In  the  year  1839,  also,  it  was  for  the  metropolis  .061  per 
cent.,  while  for  England  and  Wales  it  was  .053.  Lombard  gives 
the  ages  of  forty  fatal  cases  as  follows : 

AoEs.  Cases. 

From  4  to  6  years, 2 

'*     6  to  6  years, 2 

Above  6  years, 0 

Total, 40 

Danger  from  bronchial  inflammation  is  to  be  dreaded  rather 
towards  the  end  than  the  beginning  of  the  disease.  Convulsions 
are  apt  to  occur  if  dentition  is  going  on  at  the  time ;  and  if  they 
arise  from  the  congestion  or  effusion  within  the  cranium,  the  case 
is  generally  fatal.  The  number  of  paroxysms  which  a  child  may 
have  in  twenty-four  hours  is  the  best  basis  of  prognosis.  Twenty 
fits  in  twenty-four  hours  denote  a  very  mild  case;  when  more  vio- 
lent, fortv  to  fifty  paroxysms  may  occur  in  that  period ;  and  when 
the  number  of  paroxysms  exceeds  forty,  the  case  is  a  serious  one, 
and  prognosis  grave. 

If  a  pi*edisposition  to  tul)ercle  exists,  whooping-cough  may  deter- 
mine the  development  of  phthisis. 

Treatment — (jn  the  invasion  of  the  disease,  beyond  putting  the 
patient  on  a  low  or  very  moderate  diet,  and  attending  to  the  daily 
action  of  the  bowels,  there  is  little  occasion  for  medicine. 

The  ^^ whoop''  having  confirmed  the  nature  of  the  affection,  and 
the  second  stage  being  CHtabliHlied,  the  disease  will  run  its  course, 
and  one  of  two  indications  of  treatment  may  be  followed.     The 


AOKS. 

Cases. 

Prom  birth  to  6  months,    . 

.     .     6 

**          <»     to  12  months, 

.     .     7 

**          1     to  2  years. 

.     .   10 

"          2     to  3  years,  .     . 

.     .     6 

"          8     to  4  vears,  .     . 

.     .     7 
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rule  in  all  cases,  to  be  combined  with  it.  The  selection  of  the  par- 
ticular medicine  is  perhaps  unimportant,  and  any  vegetable  or  saline 
purgative  will  perhaps  answer  equally  well,  as  the  confectio  sennce^ 
rhubarb^  castor  oil^  or  manna.  The  neutral  salts,  however,  sit  easiest 
on  the  stomach,  and  (as  the  medicine  must  be  continued)  are  the 
most  agreeable  to  the  patient.  Opium  is  a  dangerous  remedy,  and 
is  liable  to  the  objection  of  being  apt  to  check  the  mucous  secretion. 

If  at  the  outset  or  afterwards  the  cough  is  very  suffocative,  an 
emetic  is  useful.  Five  to  nine  grains  of  sulphate  of  copper  dissolved 
in  three  ounces  of  distilled  water,  and  a  dessert-spoonful  every  ten 
minutes  is  the  most  efficient  (Trousseau). 

Nitric  acid,  in  the  following  formula,  has  been  found  of  service : 

Acid.  Nitrici  diluti,  f  5xij  ;  Tinct.  Cardam.  comp.,  f  5iij ;  Syrup,  f^iiiss. ; 
Aquae,  f  5j  ;  mince.  Of  this  mixture,  one  or  two  small  teaspoonfuls  may 
be  given  every  two  hours  (Gibb). 

Towards  the  close  of  the  second  stage  the  symptoms  may  become 
unfavorable,  and  cerebral  irritation,  with  convulsions,  or  inflamma- 
tion of  the  membranes  of  the  brain,  of  its  substance,  or  of  the  tissues 
of  the  lung,  or  of  the  alimentary  canal,  may  complicate  the  disease, 
and  then  the  treatment  of  the  case  is  always  exceedingly  difficult, 
and  frequently  unsuccessful. 

If  convulsions  should  come  on  suddenly,  and  without  headache  or 
other  symptom  of  inflammatory  action,  small  doses  of  any  opiate, 
and  mustard  poultices  to  the  feet,  mav  relieve  the  patient ;  but  should 
convulsions  still  continue,  an  asafcetiaa  injection  may  be  administered. 
It  often  happens  that  convulsions  are  combined  with  a  suppression 
of  the  vomiting,  and  of  the  usual  glairy  discharge ;  and  in  these  cases 
leeches^  followed  by  a  large  linseea  poultice^  should  be  applied  to  the 
epigastrium.  If  the  unfavorable  symptoms  should  advance,  and 
headache  or  other  symptom  show  an  affection  of  the  membranes  of 
the  brain,  leeches  should  be  applied  to  the  temples  and  cdd  to  the  head. 

When  the  poison  excites  mflammation  of  the  tissues  or  substance 
of  the  lunfi^s,  bleeding  to  a  limited  amount  by  leeches  may  be  required  ; 
but  we  sfcould  be  satisfied  with  such  mitigation  of  the  symptoms 
as  may  obviate  immediate  danger,  and  even  that  is  not  always  ob- 
tained, since  the  aftection  is  not  to  be  subdued  by  bleeding,  as  in 
simple  inflammation ;  for,  being  dependent  on  the  action  of  a  morbid 
poison,  it  will  run  a  definite  course.  Blache  bled  in  nine  cases,  either 
with  the  lancet,  by  leeches,  or  by  cupping,  and  in  one  case  no  less 
than  five  times ;  yet,  he  adds,  with  a  desolating  want  of  success,  and 
eight  out  of  the  nine  cases  terminated  fatally.  This  result  makes 
him  add  an  axiom,  in  which  every  practitioner  will  agree,  that  there 
is  in  severe  whooping-i^oiigh^  as  in  tj/phus^  cholera^  and  many  other  af- 
fections, an  unknown  element  which  modifies  and  gives  a  specific 
character  to  all  these  intercurrent  inflammations. 

If  the  intestinal  canal  be  aftected,  some  purgative,  combined  per- 
haps with  calomel^  may  be  necessary  to  act  on  the  bowels  and  free 
them  from  their  contents  ;  and  if  the  stools  be  white  and  muciform, 
and  the  patient  not  relieved,  an  enlarged  state  of  the  follicles  may 
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tients  when  removed  from  large  towns  to  their  environs,  for  even  in 
a  few  hours  they  have  been  known  to  recover  from  an  apparently 
hopeless  state.  A  sail  across  a  river  is  also  beneficial,  although  the 
distance  may  be  short. 

Dietetie  and  Oeneral  Treatment. — ^The  patient  should  not  be  allowed 
animal  food  from  the  commencement  almost  to  the  termination  of 
the  disease  in  its  acute  form.  It  is  desirable  also  that  the  tempera- 
ture of  his  apartment  should  be  regulated,  and  that  he  should  not 
be  exposed  to  any  considerable  or  sudden  change  from  heat  to  cold. 
In  mild  weather  also,  if  no  local  symptom  forbids,  he  should  be 
permitted  to  take  exercise  in  the  open  air.  He  should  likewise 
wear  flannel. 

There  are  no  known  means  of  prevention,  except  an  entire  re- 
moval from  every  source  of  contagion. 

MUMPS. 

Latin,  Parotides;  French,  Oreillon;  Gkrman,  Ziegenpeter — Sjn.j  Mumps ; 

Italian,  Parotiiide, 

Definition. — An  inflammation  of  the  parotid  and  salivary  glands^ 
probail}/  specific^  and  certainly  in  sonne  cases  contagious  and  epidemic. 

Pathology. — It  is  most  common  in  male  children  ;  and  is  less 
frequent  after  puberty ;  and  second  attacks  of  the  disease  are  rare. 
The  disease  is  sometimes  epidemic,  and  in  certain  localities  it  pre- 
vails rather  than  in  others ;  so  that  local  causes  may  have  to  do 
with  its  propagation  and  maintenance. 

The  disease  often  occurs  also  in  the  course  of  severe  fevers  (typhus 
and  enteric) ;  and  it  has  been  noticed  in  cases  of  cholera,  it  is  a 
result  also  of  ptyalism  from  iodine  or  from  mercury.  Dr.  John 
Harley  gives  the  following  example  of  its  direct  propagation  from 
person  to  person.  "  A  medical  student  had  muinps  in  London,  at 
a  time  when  his  mother  was  staying  with  him.  They  remained  in 
town  till  the  swelling  disappeared,  and  then  went — a  hundred  miles 
into  the  country — home.  There  was  no  mumps  in  that  neighbor- 
hood ;  but  a  fortnight  after  their  arrival  one  of  the  children  was 
taken  with  the  disease,  and  it  afterwards  successively  affected,  at 
regular  intervals  of  a  fortnight,  each  member  of  a  large  family  " 
(l£)oper's  Physician^s  Vade  Mecum^  7th  edition,  p.  558). 

Symptoms — Febrile  phenomena,  associated  with  pain  and  uneasi- 
ness in  the  region  of  the  parotid.  The  pain  on  moving;  the  jaw  soon 
becomes  so  great  that  mastication  becomes  impossible  in  severe 
cases.  Considerable  fulness  and  soreness  prevail  at  the  angle  of 
the  jaw  over  the  malar  region  and  region  of  the  parotid,  on  both 
sides  generally.  Beneath  one  or  both  ears  redness  prevails,  with 
pain  on  pressure ;  and  the  pain  becomes  so  great  as  to  prevent  sleep 
at  night  in  severe  cases ;  and  in  such  cases  the  swelling  generally 
extends  to  the  submaxillary  glands,  and  to  the  tonsils,  and  neigh- 
boring parts  of  the  pharynx,  so  that  swallowing  becomes  very  diffi- 
cult and  painful.  The  region  of  the  swollen  glands  becomes  tense 
and  glossy ;  sometimes  of  dusky  livid  hue ;  and  when  both  sides 
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siderable  extent ;  and  since  that  time  many  excellent  monographs 
have  been  written  on  the  subject  in  our  own  countn',  among  which 
those  of  Hunter  Semple,  Chatto,  Wade,  Ernest  Hart,  Greenhow, 
Sanderson,  and  Jenner  are  conspicuous. 

Pathology  and  Morbid  Anatomy. — In  this  disease,  as  in  many  others 
of  the  miasmatic  kind,  the  general  or  the  local  symptoms  may  pre- 
dominate, giving  special  features  to  each  case;  and  the  patient  may 
die  from  the  severity  of  the  general  disease,  or  from  the  severity  of 
some  one  of  the  local  lesions. 

The  mucous  membrane  covering  a  tonsil  may  be  the  primary  seat 
of  the  characteristic  local  exudation,  or  the  arches  of  the  palate,  or 
the  posterior  surface  of  the  soft  palate,  the  uvula,  the  nares,  or  the 
pharynx  may  be  the  primary  seat.  At  first  there  is  redness  and 
swelling ;  and  the  normal  mucous  secretion  is  so  altered  in  its  phys- 
ical properties  that  it  adheres  by  its  own  increased  viscidity  to  the 
mucous  membrane.  A  white  or  gray  patch  now  forms  on  the  mem- 
brane, which  indicates  the  presence  of  a  layer  of  lymph  on  the  red- 
dened surface. 

The  layer  of  lymph  may  thus  spread  from  one  or  from  several 
centres  over  the  reddened  surface;  and  this  redness  may  involve  the 
whole  mucous  membrane  within  reach  of  the  eye.  The  lymph 
which  grows  upon  this  reddened  surface  may  descend  into  the 
larynx,  the  trachea,  and  the  bronchi.  Dr.  Stokes  has  recorded  a 
fatal  case,  in  which  the  tongue,  tonsils,  pharynx,  epiglottis,  larynx, 
trachea,  and  right  bronchus  were  more  or  less  thickiv  coated  with 
the  deposit,  even  as  far  as  the  fourth  or  fifth  bronchial  ramification, 
while  the  left  bronchus  remained  quite  free  from  it.  The  right 
lung  was  cedematous  and  consolidated,  the  left  comparatively 
healthy  {Did),  Jour,  Med,^  Feb.,  1863).  Dr.  Jenner  has  known  the 
diphtheritic  exudation  to  extend  into  the  oesophagus  and  stomach 
{Diphtheria ;  its  Symptoyns  and  Treatment^  by  Dr.  Jenner,  p.  4).  If 
the  lymph  be  torn  from  the  mucous  membrane,  a  raw,  bleeding  sur- 
face is  exiK)8ed,  which  in  a  few  hours  is  again  covered  bv  a  new 
layer  of  lymph.  The  lymph  of  diphtheria  has  a  variety  of  appear- 
ances. Sometimes  it  is  granular,  with  very  little  consistence  or 
tenacity.  Sometimes  the  part  is  covered  with  a  pulpy  substance  of 
a  white  or  gray  color ;  but  this  pellicle  is  constant  in  some  form  or 
other,  and  is  possessed  of  the  ix>wer  of  reproducing  itself.  It  is  thifr 
specific  exudation  which  establishes  the  disease  as  one  sui  generis^ 
and  to  wliich  Bretonneau  gave  the  name  of  ^^  Diphtheritis^'^  and 
which  has  been  subsequently  modified  to  ^*' Diphtherial^  The  latter 
term  has  the  advantage  of  being  the  shorter  word,  and  is  that 
adopted  by  the  Registrar-General.  Etymologically,  the  terms  are 
derived  from  di^oipa  vel  dt(pOtf}i<;^  signifying  the  prepared  skin  of  an 
animal ;  while  fh<fO£p:n^^  vel  dtifOefnrj-:  signifies  that  which  is  covered 
with  a  fur,  or  with  a  leathern  coat. 

In  microscopical  characters  it  does  not  appear  that  this  "  fur," 
"pellicle,"  or  "false  membrane"  of  diphtheria  can  be  distinguished 
from  the  concrete  exudation  on  blistered  surfaces,  or  that  which 
forms  in  the  angina  of  scarlatina  (Empis).  The  commencement  of 
the  formation  of  the  pellicle  is  in  reality  an  act  of  coagulation.    The 
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the  renal  complication,  as  affording  an  anatomical  explanation  of 
the  fact,  that,  in  many  cases  of  dipntheria  in  which  death  occurs 
neither  by  suffocation  nor  by  septic  poisoning,  it  cannot  be  due  to 
local  lesion.  Bonchut  considers  it  a  sign  of  the  commencement  of 
purulent  infection  in  diphtheria,  and  coincides  with  very  great  grav- 
ity of  the  disease.  The  blood  then  assumes  the  tinge  of  oistre ;  and 
numerous  masses  of  pulmonary  apoplexy  may  be  found  after  death, 
resembling  those  which  precede  the  development  of  metastatic  ab- 
scesses in  the  lungs.    Mr.  Wade  says  {The  JLancet^  1862) : 

"  When  my  attention  was  first  turned  to  diphtheria,  the  doctrine  of 
Bretonneau  was  paramount,  that  diphtheria  is  a  local  disease,  and  for  the 
most  part  always  remains  so,  infecting  the  system,  if  at  all,  only  by  ab- 
sorption of  putrescent  matters  from  the  throat,  and,  consequently,  all 
treatment  was  to  be  local.  I  was  struck  early  by  the  fact  that  many 
slight  cases  die ;  and  I  resolved  to  make  a  full  dissection  as  soon  as  op- 
portunity should  offer,  without  any  preconception  as  to  what  I  should 
find.  In  the  first  case  I  found  (after  about  seven  days'  illness)  a  pair  of 
white  kidneys,  such  as  one  finds  after  scarlatinal  dropsy.  The  spleen 
was  occupied  by  a  similar  deposit.  After  this  I  turned  my  attention  to 
the  kidneys  during  life,  and  found  not  infrequently  albuminuria,  I  have 
never  said  (because  I  never  believed)  that  albuminuria  and  urmmia  were 
convertible  terms ;  but  I  do  say  that  I  have  seen  many  cases  of  diphtheria 
which  presented  distinct  symptoms  of  ureemia — comatose  or  comatoid 
phenomena — coincidently  with  an  obvious  diminution  of  the  urinary  se- 
cretion, and  relieved  (and  that  very  suddenly)  by  restoration  of  the  secre- 
tion. I  looked  upon  the  discovery  of  renal  complication  as  important, 
for  two  reasons, — Firstly^  because  it  showed  that  diphtheria  does  not 
spread  solely  (as  Bretonneau  taught)  by  continuity  of  surface.  Secondly^ 
as  accounting  for  death  in  certain  cases  previously  inexplicable. 

"  From  considerations  flowing  mainly  from  the  discovery  that  the  '  con- 
tinuity of  surface'  theory  was  erroneous,  I  revived  the  doctrine  that  diph- 
theria was  an  essential  fever,  and  hence  the  inutility  of  local  treatment, 
M  that  time  universally  carried  out,  under  the  influence,  and  as  a  corol- 
lary to,  the  theory  of  its  being  a  local  disease. 

"  In  Dr.  Sanderson's  essay,  he  seems  to  suggest  that  I  had  overlooked 
the  fact  of  there  being  h^-peroxidation  in  diphtheria.  So  far  from  ignor- 
ing it,  it  formed  the  basis  of  my  views. 

"  Dr.  Sanderson  relates  a  case  in  which  there  was,  with  albuminuria^ 
abnormal  amount  of  renal  excretion,  and  says  that  this  case  proves  that 
my  views  are  incorrect,  and  that  in  no  case  does  insufficient  elimination 
exist.  I  suggest  that,  in  the  first  place  (admitting  all  the  facts  of  this 
case  to  be  as  he  has  stated),  to  draw  the  inference  that,  in  no  case  can  there 
be  insufficient  elimination,  is  to  commit  the  logical  error  of  reasoning  from 
a  particular  to  a  universal.  In  the  necond  place^  admitting  that  the  renal 
elimination  going  on  during  the  height  of  the  pyrexia  was  vastly  greater 
than  that  of  a  period  of  health  or  convalescence  when  the  ingesta  were 
greater,  proves  nothing  at  all  as  to  the  adequacy  of  the  elimination  dur- 
ing the  former  period.  The  real  question  is  this — '  Was  the  elimination 
adequate  to  remove  from  the  system  the  abnormally  excessive  quantity  of 
effete  material  produced  by  the  pyrexia  V  To  this  Dr.  Sanderson's  com- 
parative experiments  give  no  answer.  There  are  no  scientific  data  in 
existence  which  can  answer  it.  I  admit  that  it  is  eminently  desirable 
that  these  should  be  procured.     But  this  is  to  be  done,  not  by  comparing 
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in  the  excretion  of  urea,  and  that  the  existence  in  the  kidney  of  the 
condition  implied  by  albumen  and  fibrinous  casts  in  the  urine,  does 
not  necessarily  interfere  with  increase  in  the  elimination  of  nitro- 
genous material.  There  is,  therefore,  no  reason  to  apprehend  the 
occurrence  of  ursemia  as  a  consequence  of  the  renal  complication  in 
diphtheria,  this  complication  not  being  the  cause  of  the  blood-poi- 
soning, but  merely  the  index  of  its  existence  {Brit  and  For,  Med.- 
Chir.  Review^  Jan.,  1860,  p.  196). 

Phenomena  and  Symptoms. — The  prodromata  which  forebode  an 
attack  of  diphtheria  may  be  set  down  as  general  malaise^  anorexia, 
slight  fever,  dysphagia,  and  glandular  swelling.  The  symptoms 
generally  supervene  very  gradually  and  insidiously  ;  but  feelings  of 
depression,  prostration,  and  muscular  debility  prevail,  attended  by 
headache,  nausea,  diarrhoea,  and  chilliness.  There  is  a  sense  of  stiff- 
ness about  the  neck  and  throat,  and  the  drowsiness  which  often 
attends  the  accession  of  an  attack  of  diphtheria  may  lead  the  patient 
to  fancy  he  has  caught  a  slight  cold  in  the  throat  while  indulging 
in  a  short  sleep. 

Dr.  Jenner  has  grouped  his  cases  of  diphtheria  into  six  varieties, 
as  follows:   (1.)  7% e  radd  fonn  of  diphtheria  ;  (2.)  The  irjflaimnatory 
form;  (3.)  The  insidious  form  ;  (4.)  The  nasal  form  ;  (5.)  The  primary 
laryngeal  form  ;  (6.)  The  asthenic  form. 

in  the  mild  form  of  diphtheria  the  general  symptoms  and  the  local 
lesions  are  trifling,  and  no  sequelae  follow.  Febrile  disturbance 
prevails  to  a  slight  degree ;  and  there  may  be  the  least  possible* 
soreness  of  the  tnroat  on  swallowing.  Xo  albumen  occurs  in  the 
urine,  and  no  nervous  symptoms  follow.  Dr.  Jeimer  is  of  opinion 
that  many  inflamed  throats,  when  diphtheria  is  epidemic,  have  their 
origin  in  the  diphtheria  miasm  (whatever  that  mav  be),  just  as  many 
cases  of  diarrhoea^  when  cholera,  is  epidemic,  origmate  in  the  cholera 
miasm  ;  and  it  is  as  diflicult  to  say  in  some  cases  that  an  inflamed 
pharynx  is  not  due  to  mild  diphtheria  as  it  is  to  say  that  a  serious 
diarrhoea  is  not  cholera. 

In  the  inflamnvitory  form  of  diphtheria^  symptoms  of  seyevecynanche 
pharyngea  precede  the  exudation  of  lymph.  There  is  redness,  of  a 
vivid  or  dusky  hue,  and  swelling  of  the  mucous  membrane,  cover- 
ing the  arches  of  the  palate,  the  uvula,  and  the  tonsils.  The  swell- 
ing is  often  considerable,  from  the  eflusion  of  serum  into  the  sub- 
mucous tissue,  which  becomes  of  a  jelly-like  transparency  and 
aspect.  The  pain  in  the  act  of  swallowing  is  great,  so  that  degluti- 
tion becomes  impossible.  The  febrile  disturbance  may  be  extreme 
or  moderate ;  and  although  the  pulse  is  frequent,  it  soon  becomes 
weak,  and  there  is  the  sense  of  considerable  prostration.  In  from 
twelve  to  forty-eight  hours  after  the  first  symptoms  of  the  throat 
aflfection  supervene,  a  layer,  more  or  less  exteuvsive,  of  tough  lymph 
coats  the  inflamed  surface,  and  death  may  follow  from  extension  of 
the  exudative  process  into  the  larynx  or  trachea.  The  urine  may 
contain  albumen,  and  sometimes  the  joints  are  swollen,  hot,  and 
tender. 

Tlie  insidious  forms  of  diphtheria  are  dangerous,  because  they  seem 
sudden  and  unexpected.     The  general  symptoms  are  not  severe. 
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cific  disease  terminates  between  the  eighth  and  fourteenth  day  of 
the  illness  (Jenner). 

Prog^iOBis — However  mild  a  case  of  diphtheria  may  appear  to  be, 
no  case  is  unattended  with  danger.  The  great  danger  during  the 
first  week  is  from  extension  of  tne  exudative  process  to  the  larynx ; 
and  the  least  laryngeal  quality  in  the  respiration  heard  at  the  bed- 
side is  suggestive  of  danger.  Subsequently  to  the  first  week  death 
is  to  be  apprehended  from  exhaustion  and  loss  of  nervous  energy. 
An  extremely  rapid  and  feeble  pulse  is  of  grave  import ;  and  a  very 
infrequent  pulse  is  of  fatal  significance.  V  omiting  is  another  un- 
favorable symptom,  especially  if  it  should  recur  many  days  in  suc- 
cession. Hemorrhages  and  albumen  in  the  urine  indicate  blood 
change  of  great  severity  ;  and  if  the  albumen  is  abundant,  a  fatal 
termination  of  the  case  may  be  expected.  All  the  cases  in  which 
Dr.  Jenner  has  known  delirium  to  occur  have  ended  fatally. 

The  danger  in  diphtheria  seems  to  be  in  proportion  to  the  youth 
of  the  patient.  In  the  child,  death  is  generally  due  to  the  exten- 
sion of  the  disease  to  the  larynx ;  after  puberty  it  more  often  oc- 
curs from  the  general  affection. 

Saqnelae. — After  the  termination  of  the  disease,  symptoms  of  a 
very  peculiar  and  characteristic  kind  are  apt  to  supervene.  The 
phenomena  are  referable  to  deranged  innervation ;  and  although 
their  frequency  and  intensity  are  by  no  means  invariably  propor- 
tional to  the  severity  of  the  primary  disease,  yet  the  more  severe 
the  case  is,  the  more  likely  is  nervous  disorder  to  occur,  and  the 
more  intense  is  it  likely  to  prove.  These  consecutive  phenomena 
do  not  appear  at  once.  There  is  usually  a  brief  period  of  conval- 
escence between  the  disappearance  of  the  primary  and  the  appear- 
ance of  the  secondary  phenomena  of  diphtheria.  This  period  of 
temporary  convalescence  varies  from  a  few  days  to  a  few  weeks. 
The  most  alarming  symptoms  are  referable  to  the  heart.  The  fre- 
quency of  its  beats  per  minute  begins  to  diminish,  and  a  sense  of 
languor  supervenes,  with  tendency  to  vomiting.  The  heart's  beats 
are  found  to  be  feeble,  infrequent,  and  slow,  and  death  supervenes 
from  cessation  of  the  heart's  action  (Jenner)  ;  or  suddenly,  from 
the  deposition  of  fibrine  within  the  heart,  or  in  one  of  the  great 
vessels  (Tanner). 

In  other  cases  the  paralysis  is  more  widely  spread,  and  the  ner- 
vous symptoms  more  striking ;  although  the  nerve  affections  do  not 
at  once  attain  their  maximum  of  intensity,  but  are  progressive ; 
and  the  progress  of  the  paralysis,  even  in  the  same  set  of  muscles,  is 
seldom  quite  uniform.  It  is  believed  that  the  paralysis  is  due  to  a 
primary  peripheral  alteration  of  the  nerves,  which  is  propagated 
from  the  originally  affected  part  to  the  spinal  centre,  much  in  the 
same  way  as  in  tetanus  the  irritation  is  transmitted  from  the  wound 
(Weber).  If  several  sets  of  muscles  are  attacked,  the  faucial  or 
pharyngeal  are  usually  the  set  to  suffer;  and  the  impairment  of 
function  is  very  early  betrayed  bj-  the  condition  of  the  voice,  and  by 
the  act  of  swallowing,  with  loss  of  sensibility  of  the  velum  pendulum 
palati  (Trousseau).  The  sight  is  subsequently  apt  to  become  im- 
paired ;  then  the  muscles  of  the  tongue,  the  lips,  and  those  of  the 
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and  family  constitution  (rather  than  any  anti-hygienic  conditions) 
favors  its  development  and  determines  its  progress  (Jenner,  Green- 
how,  Sanderson). 

Treatment So  long  as  there  is  heat  of  skin  and  firmness  of  pulse 

the  physician  ought  to  abstain  from  alcoholic  stimulants,  and  rest 
contented  by  riving  such  saline  medicines  as  exert  a  slight  action 
on  the  skin  ana  on  the  kidneys,  or  on  both.  Acetate  of  ammonia  and 
citrate  of  potash  are  well  suited  for  this  purpose.  The  bowels  should 
be  opened  freely  by  a  dose  of  calomel  and  jalap  ;  or  by  calomel  and 
colocynth  pill,  followed  in  the  inflammatory  or  sthenic  forms  of  the 
disease  by  a  saline  aperient — e.  ^.,  svlphate  of  magnesia  in  the  infu- 
sion of  roses. 

The  throat  aflfection  should  be  treated  with  warm  fomentations 
externally,  and  by  the  inhalation  of  water  vapor  with  acetic  acid. 
A  wine-riassful  of  vinegar  to  a  pint  of  water  is  a  good  proportion 
(Jenner),  and  an  inhaler  should  he  used,  as  mentioned  at  page  317, 
under  scarlet  fever.  Dr.  Jenner  recommends  Squire's  inhaler  as 
the  best.  A  lead  gargle  may  be  of  service,  composed  of  one  fluid 
drachm  of  the  solution  of  diacetate  of  lead  in  eight  ounces  of  rose- 
water  ;  but  gargles  must  not  be  persisted  in  if  pain  is  caused  by 
their  use.  The  temperature  of  the  room  in  which  the  patient  is 
confined  to  bed  ought  to  be  kept  at  68°  Fahr.,  and  its  atmosphere 
made  moist  by  the  steam  from  a  kettle  with  a  loiiff  spout  constantly 
boiling  on  the  fire.  If  the  patient  can  be  enveloped  in  a  warm  moist 
atmosphere,  so  much  the  better;  and  this  may  be  done  by  making 
a  tent  with  blankets  over  the  bed,  and,  by  the  aid  of  a  spirit-lamp, 
a  tin  kettle  of  boiling  water  may  be  maintained  at  the  boiling-point, 
and  its  steam  thus  made  to  envelop  the  patient. 

If  feebleness  of  pulse  supervene,  if  the  redness  of  the  throat  assume 
a  dusky  hue,  if  the  sense  of  general  weakness  become  extreme,  wine 
in  large  doses  frequently  repeated  is  required.  Six  or  eight  ounces 
of  port  or  sherrj"  during  the  day  for  an  adult  may  be  given  from  the 
first,  with  as  good  a  diet  as  the  stomach  can  digest.  During  the 
course  of  the  disease,  much  larger  quantities  of  wine  and  even  brandy 
may  be  necessary;  but  the  quantity  of  stimulants  must  be  regulated 
by  the  habits  and  age  of  the  patient.  A  child  of  three  vears  of 
age  may  take  with  advantage  one  or  two  drachms  of  brandy  every 
hour — i.  ^.,  from  three  to  five  ounces  of  brandy  during  the  twenty- 
four  hours  (Jenner).  Under  all  circumstances  efficient  daily  action 
of  the  bowels  must  be  secured,  and  the  urinary  and  intestinal  secre- 
tions should  be  examined  daily. 

If  blood  or  allmmen  appear  in  the  urine,  diuretics  are  contra- 
indicated.  Mustard  poultices,  warm  linseed-meal  poultices,  or  the 
warm  wet  sheet,  as  recommended  by  Dr.  IIuss  in  typhoid  fever,  and 
referre<l  to  at  page  387,  may  be  applied  to  the  loins  under  these  cir- 
cumstances, ifncture  of  the  penhlonde  of  iron  has  been  recom- 
mended liy  Dr.  Ilislop,  of  Birminriiam ;  and  it  may  be  advantage- 
ously combined  with  quinine  in  the  following  formula  (Tanner)  : 

B.  Quintp  Siilphatis,  gr.  ij ;  Acidi  Ilydrochlorici  dihiti,  nj^x;  Tincturae 
Ferri  Perehloridi,  tijjxv;  Infusi  Caliimbce,  ^j ;  mina'C,  Fiat  hauistus^  om- 
nibus sextis  horis  sumendus. 
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plated  by  an  opening  in  the  windpipe  is  the  prevention  of  death  by 
suffocation,  fiy  so  averting  death,  time  is  gained  for  the  general 
disease  to  ran  its  course  (Jenner). 


CROUP. 

Latin,  Angina  traxihealia;  French,  Croup ;  German,  Croup — Syn.,  Hautige 

Brdune  ;  Italian,  Laringitide  membranacea, 

Deflsition. — A  specific  disease^  accompanied  by  the  exudation  of  an 
albuminous  material  upon  the  mucous  membrane  of  the  epiglottis^  glottis^ 
latifnx^  or  troAihea^  ana  sometimes  over  all  of  these  parts,  indicated  by 
accelerated^  difficult,  wheezina,  or  shrill  respiration  ;  short,  dry,  constant, 
barking  cough  ;  voice  altered  by  hoarseness,  with  spasm  of  the  interior 
larynaeal  muscles,  and  pain  and  constriction  above  the  sternum  ;  fr&- 
qnenuy  f Mowed  towards  the  close  of  the  diseoM  by  expectoration  of  a 
membranous  albuminous  substance,  or  even  of  a  cylindrical  cast  of  some 
portion  of  the  breathing4ube.  The  disease  occurs  in  children,  and  m/xy 
terminate  fataUy  either  in  suffocation  or  exhaustion  of  the  vital  powers. 

Pathology  and  History. — It  has  often  excited  much  surprise  that  a 
disease  so  distinctly  marked  in  its  symptoms  should  not  have  been 
accurately  described  before  the  middle  of  the  eighteenth  century, 
when  Dr.  Francis  Home  published  a  treatise  on  the  suffocatio  stridida 
or  croup,  in  1765,  as  it  was  observed  in  Leith,  Musselburgh,  and  the 
vicinity  of  Edinburgh.  It  has  been  described  under  the  name  of 
cynanche  tra^chealis ;  and  Dr.  Farr  has  proposed  for  it  the  name  of 
"  trachealia  "  in  scientific  nosological  nomenclature. 

Before  the  time  of  Dr.  Home,  however,  there  is  reason  to  believe 
that  the  disease  was  confounded  with  other  affections  of  the  throat 
and  breast  resulting  simply  from  exposure  to  cold.  It  was  certainly 
also  described  and  distinguished  by  Martin  Shisi,  in  1749,  at  Cre- 
mona, and  by  Starr,  of  Liskeard,  in  Cornwall,  in  the  same  year 
{Phil.  Trans,,  1750).  Many  physicians  have  described  the  disease 
since  that  time,  and  none  with  more  minuteness  than  Dr.  Cheyne, 
of  Leith,  who  observed  it  for  several  years,  and  illustrated  its  pa- 
thology by  careful  dissections. 

The  most  remarkable  pathological  phenomena  of  croup  are  to  be 
observed  in  the  exudative  process  which  attends  the  inflammation 
in  the  windpipe,  and  the  formation  of  a  false  membrane,  almost 
peculiar  to  children,  but  sometimes  seen  in  adults.  When  death 
takes  place  after  an  illness  of  four  or  five  days,  the  windpipe  is  found 
to  be  lined  with  a  white  or  gray  substance.  The  membranes  thus 
formed  vary  much  in  thickness  and  consistency.  Some  are  so  thin 
that  the  mucous  membrane  is  readily  seen  through  them,  while 
others  are  many  lines  in  thickness,  exceeding  even  that  of  the  mucous 
membrane  itself,  and  consequently  opaque.  With  respect  to  their 
consistency,  some  are  so  little  coherent  that  they  are  almost  diflluent, 
while  others  can  be  detached  for  a  considerable  extent  without  rup- 
turing. The  false  membrane,  though  occasionally  only  partial,  yet 
more  commonly  embraces  the  entire  circumference  of  the  larynx, 
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the  fluid  when  first  exuded  from  the  inflamed  vessels,  as  may  be 
ascertained  by  the  administration,  upon  the  approach  of  the  symp- 
toms, of  a  powerful  emetic,  which  will  brine  away  this  fluid  before 
it  has  concreted  into  a  membrane ;  these  globules  generally  attract- 
ing each  other,  and  appearing  like  bloodvessels,  as  the  albuminous 
matter  coagulates  on  the  inflamed  surface ;  (c.)  That  the  membran- 
ous substance  is  detached  in  the  advanced  stages  of  the  disease,  by 
the  secretion  from  the  excited  mucous  follicles,  of  a  more  fluid  and 
a  less  coagulable  matter,  which  is  poured  out  between  it  and  the 
mucous  coat ;  and,  as  this  secretion  of  the  mucous  cryptce.  becomes 
more  and  more  copious,  the  albuminous  membrane  is  the  more  fully 
separated,  and  ultimately  excreted  if  the  vital  powers  of  the  respi- 
ratory organ  and  of  the  system  be  suflicient  to  accomplish  it ;  (d.) 
That  subacute  or  slight  inflammatory  action  may  be  inferred  as 
having  existed,  in  connection  wdth  an  increased  proportion  of  fibro- 
albuminous  matter  in  the  blood,  w^henever  we  find  the  croupal  pro- 
ductions in  the  air-passages  ;  but  that  these  are  not  the  only  morbid 
conditions  constituting  the  disease;  U.)  That  in  conjunction  with 
the  foregoing — sometimes  only  with  the  former  of  these  in  a  slight 
degree — there  is  always  present,  chiefly  in  the  developed  and  ad- 
vanced stages,  much  spasmodic  action  of  the  muscles  of  the  larynx, 
and  of  the  transverse  fibres  of  the  membranous  part  of  the  trachea, 
which,  whilst  it  tends  to  loosen  the  attachment  of  the  false  mem- 
brane, diminishes,  or  momentarily  shuts,  the  canal  (of  the  larynx) 
through  which  the  air  presses  into  the  lungs ;  (/.)  That  inflamma- 
tory action  may  exist  in  the  trachea,  and  the  exudation  of  albumi- 
nous matter  may  be  going  on  for  a  considerable  time  before  they 
are  suspected — the  accession  of  the  spasmodic  symptoms  being  often 
the  first  intimation  of  the  disease ;  and  these,  with  the  eftects  of  the 
pre-existing  inflammation,  give  rise  to  the  phenomena  character- 
izing the  sudden  seizure ;  (y.)  That  the  modifications  of  croup  may 
be  referred  to  the  varying  decree  and  activity  of  the  inflammatory 
action,  the  quantity,  the  fluidity,  or  plasticity  of  the  exuded  mat- 
ter, the  severity  of  spasmodic  action,  and  to  the  predominance  of 
either  of  these  over  the  others  in  particular  cases,  owing  to  the  habit 
of  body,  temperament,  and  treatment  of  the  patient,  &c. ;  (A.)  That 
the  muco-purulent  secretion,  which  often  accompanies  or  follows  the 
detachment  and  discharge  of  the  concrete  or  membranous  matters, 
is  the  product  of  the  consecutively  excited  and  slightly  inflamed 
state  of  the  mucous  follicles,  the  secretion  of  which  acts  so  benefici- 
ally in  detaching  the  talse  membrane ;  (?*.)  That  a  fatal  issue  is  not 
caused  merely  by  the  quantity  of  the  croupal  productions  accumu- 
lated in  the  larynx  and  trachea,  but  by  the  spjism,  and  the  necessary 
results  of  interrupted  respiration  and  circulation  through  the  lungs ; 
[k,)  That  the  partial  detachment  of  fragments  of  membrane,  par- 
ticularly when  they  become  entangled  in  the  larynx,  may  excite 
severe,  dangerous,  or  even  fatal  spasm  of  this  part,  according  to  its 
intensity  relatively  to  the  vital  powers  of  the  patient ;  and  that  this 
occurrence  is  most  to  be  apprehended  in  the  complicated  states  of 
the  malady  where  the  inflammatory  action,  with  its  characteristic 
exudation,  spreads  from  the  fauces  and  pharynx  to  the  larynx  and 
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exudation  ctows  upon  the  inner  surface  of  the  air-passages,  consti- 
tuting the  fiilse  membranes  already  described.  The  first  rorm  seems 
to  be  the  one  common  in  America,  of  which  not  more  than  one  in 
fifb/  dies.  The  latter  is  the  more  common  European  form,  of  which 
tne  deaths  used  to  he  four  out  of  Jive^  and  stul  are  about  a  half. 
About  one  child  in  twelve  deaths  of  children  dies  from  this  disease ; 
and  the  ratio  borne  by  croup  to  1000  deaths  from  all  causes,  in  1854, 
was  as  9.249. 

Sjrmptoms  and  Course — The  mildest  form  of  croup  differs  from  an 
ordinary  catarrh  only  in  the  addition  of  spasmodic  symptoms ;  but 
this  form  may  run  into  the  more  severe  form,  so  that  it  is  not  pos- 
sible to  determine,  in  the  first  instance,  which  form  the  disease  may 
ultimately  assume. 

The  catarrhal  croup  of  Dr.  Wood  embraces  the  spasmodic  as  well 
as  the  catarrhal  croup  of  Dr.  Copland.  Spasmodic  action  of  the 
lar^ntigeal  muscles  is,  however,  common  to  both,  and  is  character- 
istic ;  but  the  inflammation  and  exudation  is  not  in  general  more 
severe  than  that  which  attends  a  common  catarrh. 

The  disease  may  be  ushered  in  by  sore  throat,  by  catarrhal  symp- 
toms, or  by  a  short  dry  cough ;  or  it  may  occur  per  se,  and  without 
the  general  health  being  sensibly  impaired.  In  either  case  the 
attack  commonly  takes  place  during  the  night,  the  sleep  of  the 
oMld,  which  was  perhaps  more  or  less  agitated,  being  interrupted 
by  fits  of  hoarse  coughing.     These  become  more  frequent,  the  res- 

Eiration  more  diflicult,  and  marked  by  a  peculiar  wheezing,  which 
as  been  described  as  like  the  sound  of  an  inspiration  forcibly 
made  with  a  piece  of  muslin  before  the  mouth,  or  like  to  the  sound 
of  air  passing  through  a  brazen  tube.  The  little  patient  also  feels 
a  sense  of  restriction  about  the  throat,  as  shown  by  carrying  the 
hand  often  to  it,  and  grasping  the  larynx.  After  the  paroxysm  has 
lasted  some  hours,  there  is  an  interval  of  ease,  which  perhaps  lasts 
for  some  hours. 

By  the  end  of  the  second  or  third  day,  sometimes  sooner,  the 
tongue  becomes  white,  the  heat  of  the  body  increased,  the  pulse 
frequent,  the  face  flushed,  and  the  countenance  distressed.  From 
this  point  the  disease  now  rapidly  advances,  the  croupy  sound 
attains  its  height,  and  Dr.  Home  describes  it  as  "  vox  instar  cantus 
gain  ;"  others  nave  compared  it  to  the  noise  which  a  fowl  makes 
when  caught  in  the  hand;  while  the  child  often  puts  its  fingers 
into  its  mouth,  as  if  to  pull  away  something  which  obstructs  the 
passage. 

As  the  disease  draws  towards  a  close  the  paroxysms  become  more 
frequent,  the  cough  more  severe,  the  pulse  more  rapid,  suffocation 
more  imminent,  and  the  extremities  cold  and  livid.  The  final  close 
of  the  disease  is  often  by  convulsions,  sometimes  almost  tetanic ; 
and  Dr.  Ferrier  once  was  present  when  the  struggle  was  so  violent 
that  after  death  the  corpse,  in  a  great  measure,  rested  on  the  occi- 
put and  on  the  heels. 

Often,  however,  the  symptoms  are  much  more  moderate ;  although 
it  not  unfrequently  happens  that  symptoms  of  the  severer  form 
come  on,  indicated  by  a  nuskiness  of  the  voice,  till  no  soimd  can  be 
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croup,  opinions  are  very  much  divided  as  to  the  nature  of  the  epi- 
demic influence,  and  wnether  or  not  the  disease  is  contagious  or  m- 
fectious. 

Age  has,  perhaps,  the  greatest  influence  in  predisposing  to  the 
disease,  and,  while  rare  in  adults,  it  is  seldom  seen  in  early  infancy. 
It  is  most  prevalent  between  the  Jirst  and  seventh  years  of  life.  Ac- 
cording to  the  experience  of  Dr.  Wood,  the  disease  appears  to  run 
in  families ;  and  vigorous  fleshy  children,  with  rosy  complexions, 
are  frequently  those  who  sufter  most. 

ProgpioBiB. — "  Is  never  better  than  doubtful."  It  is  to  be  deter- 
mined from  the  violence  of  the  local  symptoms,  and  the  frequency 
of  the  paroxysms,  rather  than  from  the  constitutional  symptoms. 
Children,  however,  seized  with  croup  are  said  to  recover  in  a 
smaller  proportion  in  this  country  than  in  America.  Death  tends 
to  occur  by  apnoea. 

Treatment. — Every  case  of  croup  demands  the  most  active^  efficient^ 
and  energetic  treatment.  When  the  croup  in  children  commences  in 
the  larynx,  its  course  is  so  rapid  and  so  fatal  that  the  measures  for 
its  suppression  must  be  early.  Bleeding,  and  especially  local  bleed- 
ing, snould  be  employed,  and  in  most  cases  to  a  considerable  extent 
(an  ounce  of  blood  forv  every  year  of  age) ;  and  two  to  twelve  leeches, 
according  to  the  age  of  the  patient,  should  be  applied  over  the 
larynx.  After  these  have  fallen  oft',  the  bleeding  should  be  en- 
couraged by  the  application  of  a  linseed  poultice  to  the  throat. 
This  first  bleeding  often  gives  great  relief  and  sometimes  averts 
the  disease ;  but  if  not,  the  leeches,  after  a  few  hours,  may  be  re- 
peated. As  soon  as  some  relief  is  obtained,  a  blister  should  be 
applied  along  the  lateral  aspect  of  the  neck  on  each  side,  and  not 
over  the  trachea ;  and  after  that  is  removed,  the  part  should  be 
dressed  with  strong  mercurial  ointment.  In  addition  to  bleeding 
and  blistering,  many  practitioners  prescribe  emetics  ;  first,  because 
their  emetic  eftects,  and  the  large  evacuations  they  produce,  favor 
the  resolution  of  the  inflammation ;  and  again,  because  the  effort 
of  vomiting  may  be  the  means  of  detaching  and  of  expelling  the 
false  membrane,  should  it  have  formed.  If  relief  does  not  ensue 
on  the  action  of  the  emetic.  Dr.  Cheyne  recommends  two^  three^  or 
four  grains  of  calomel,  with  two  or  three  grains  of  James's  powder, 
to  be  given  at  short  intervals  every  two  or  three  hours ;  and  a  dose 
of  castor  oil  is  to  be  given  occasionally  till  the  full  efl^ect  ^f  the 
calomel  as  a  purgative  is  obtained.  Green  fecal  stools,  like  chopped 
spinach,  are  characteristic  of  this  result. 

Bleeding,  blistering,  and  mercury,  although  the  rule  of  treatment 
in  idiopathic  infantine  croup,  are,  for  the  most  part,  entirelj^  ineffi- 
cient in  those  cases  in  which  the  affection  begins  in  the  fauces,  as 
in  the  case  of  many  epidemics,  and  especially  after  scarlatina.  In 
these  cases  the  best  treatment,  if  the  false  membrane  be  not  already 
formed,  is  to  relieve  the  throat  by  the  application  of  a  few  leeches, 
as  in  scarlet  fever,  and  then  to  supf^ort  the  little  patient  with  a 
moderate  quantitv  of  wine  diluted  with  water.  If  the  false  mem- 
brane has  formed,  perhaps  an  emetic  affords  the  only  chance  of 
relieving  the  patient ;  and,  indeed,  so  soon  as  croupy  cough  and 
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neau  saved  six.  Perhaps  the  experience  of  the  profession,  generally, 
is  equally  discordant  on  this  point  at  this  moment ;  for  those  who 
operate  early  contend  they  save  some  portion  of  their  patients, 
while  those  who  wait  till  a  case  is  advanced,  and  beyond  medical 
treatment,  before  they  resort  to  this  measure,  for  the  most  part  lose 
all  their  patients.  The  evidence,  however,  is  daily  accumulating 
which  shows  that  tracheotomy  ought  to  be  resorted  to  much 
oftener,  as  a  remedy  for  croup,  than  it  has  hitherto  been,  and  that 
at  a  much  earlier  period  in  the  disease^ — not  as  a  last  resource^  when 
death  Jrom  asphyxia  appears  imminent j  and  after  treatment  of  the  most 
depressing  kind.  That  this  is  the  secret  of  success  in  France  and  in 
this  country  is  shown  by  the  experience  of  able  physicians  and  good 
surgeons,  of  whom  the  names  of  M.  Trousseau,  the  late  Mr.  Jones, 
of  Jersey,  Mr.  Henry  Smith  and  Dr.  Fuller,  of  London,  the  late  Dr. 
Cruicksnank,  of  Dalmellington,  in  Scotland,  and  Mr.  Spence,  Pro- 
fessor of  Surgery  in  the  University  of  Edinburgh,  Dr.  George 
Buchanan,  in  Glasgow,  and  Professor  Roser,  of  Tiibingen,  may  be 
stated  as  authorities  by  experience.  In  country  districts  the  per- 
formance of  tracheotomy  in  a  case  of  croup  is  almost  imperatively 
called  for  in  the  majority  of  cases,  if  some  symptoms  of  amelioration 
do  not  follow  the  steady  use  of  Heeding^  emetics^  the  warm  bathj  and 
calomel  purgation^  pursued  for  twelve  or  sixteen  hours.  I  know  that, 
in  a  wild  countiy  district  of  Scotland,  where  croup  was  very  com- 
mon and  fatal,  tne  late  Dr.  Cruickshank  saved  eiffht  out  of  eleven 
cases  during  two  years.  A  valuable  paper  by  Mr.  Smith,  in  The 
Medical  Times  ana  Gazette^  26th  January,  1856 ;  another  by  the 
late  Mr.  Jones,  of  Jersey,  on  the  8th  November  of  that  year ;  and, 
lastly,  a  paper  by  Dr.  Conway  Evans,  in  the  Edinburgh  Medical 
Journal  for  January  and  May,  1860,  go  to  support  the  same  conclu- 
sion,— namely,  that  an  earlier  introduction  of  air,  by  the  operation 
of  tracheotomy,  for  croup,  would  not  only  give  a  larger  percentage 
of  recoveries  in  this  country,  but  would  place  the  operation  m 
the  same  favorable  light  in  which  it  is  now  regarded  in  Paris 
and  other  parts  of  France.     Tracheotomy  in  croup  is  undoubtedly 

faining  ground ;  and  it  cannot  be  denied  that  children  perish  in  the 
rst  instance  almost  always  from  suffocation.  Tracheotomy  is  there- 
fore indicated  in  croup  (as  in  diphtheria)  as  soon  as  there  are  urgent 
symptoms  of  obstruction  of  the  glottis.  When  the  respiration  is  so 
impeded  that  the  demand  for  oxygen  is  only  satisfied  by  difficult 
forced  respirations,  dreadful  anguish  is  depicted  on  the  reddened 
countenance  covered  with  sweat ;  there  is  extreme  restlessness ;  the 
patient  tosses  from  side  to  side,  gets  out  of  bed  one  minute  and  into 
it  the  next,  clutching  spasmodically  at  those  around  him,  as  if  seek- 
ing everywhere  for  help.  This  is  the  proper  period  for  the  operation 
of  tracheotomy  in  croup, — the  time  when  success  may  be  expected 
(Koser).  Should  the  operation  be  longer  delayed,  symptoms  of 
asphyxia  appear,  overloading  of  the  blood  with  carbon  ensues,  the 
face  suddenly  becomes  blue,  with  fixed  and  staring  eyes,  convulsive 
exertions  are  made,  and  anxious  struggles  for  breath  follow  the 
stage  of  suffocative  agony.  In  some  cases  the  symptoms  of  asphyxia 
come  on  more  slowly  and  are  apt  to  make  considerable  progress 


HISTORICAL  NOTICE   AND   PATHOLOGY  OF  DYSENTERY.  585 

the  mucous  membrane  of  the  large  intestines^  with  the  intertubular  con- 
nective tissue  J  are  the  chief  seats  of  the  local  lesion^  which  sometimes  ex- 
tends into  the  sm/ill  intestine  beyond  the  ileo-colic  valve  ;  as  in  cases  in 
which  scorbutus  is  a  predisposing  cause. 

Hiftorical  Hotioe,  Patholo^,  and  Morbid  Anatomy — Dysentery  is  a 
disease  which  varies  considerably  in  different  countries  and  locali- 
ties ;  and  sometimes  in  apparent  accordance  with  the  exciting  cause. 
Sporadic  cases,  which  now  and  then  occur  in  our  laree  towns,  are 
not  generally  so  violent,  and  are  less  fatal  than  the  epidemic  cases, 
and  those  wnich  occur  in  tropical  climates.  The  effects  on  the  con- 
stitution are  no  less  varied  and  severe. 

Dysentery  has  at  all  times  proved  one  of  the  most  severe  scourges 
of  our  fleets  on  foreign  stations,  of  our  armies  in  the  field,  and  dur- 
ing campaigns,  even  in  temperate  res^ions.  It  is  sometimes  so  prev- 
alent that  it  exceeds  the  number  of  sick  from  all  other  diseases  put 
together.  It  has  followed  the  tracks  of  all  the  great  armies  which 
have  traversed  Europe  during  the  Continental  wars  of  the  past  200 
years.  It  helped  to  destroy  the  British  army  in  Holland  in  1748. 
It  decimated  the  French,  Prussian,  and  Austrian  armies  in  1792. 
It  was  a  chief  cause  of  death  in  the  ill-fated  Walcheren  expedi- 
tion in  1809.  It  cut  down  the  garrison  of  Mantua  in  1811  and 
1812.  Sir  James  McGrigor  records  how  fatal  the  disease  was  in 
the  Peninsular  campaigns ;  and  we  know  how  disastrous  it  was  to 
our  troops  during  the  first  winter  they  passed  in  the  Crimea,  in 
1854.  In  the  words  of  Sir  Ranald  Martin,  "  It  is  the  disease  of  the 
famished  garrisons  of  besieged  towns,  of  barren  encampments,  and 
of  fleets  navigating  tropical  seas,  where  fruits  and  vegetables  can- 
not be  procured.  During  the  Peninsular  war,  the  first  Burmese 
war,  and  the  late  war  with  Russia,  dysentery  was  one  of  the  most 
prevalent  and  fatal  diseases  which  reduced  the  strength  of  the 


armies." 


That  it  is  a  dangerous  and  frequent  disease  throughout  our  inter- 
tropical possessions,  the  tabular  statements  on  the  next  page,  fur- 
nished by  Sir  Alexander  Tulloch  to  Sir  Ranald  Martin,  and  oy  Dr. 
Joseph  Lwart,  of  Calcutta,  suflSciently  testify. 

In  England,  generally,  however,  dysentery^  as  a  cause  of  death, 
has  been  decreasing  since  1852,  although  about  200  years  ago  it 
was  one  of  the  most  prevalent  and  fatal  diseases  of  London.  Yet 
still,  although  the  disease  is  less  violent  and  less  fatal  (for  as  a  cause 
of  death  it  has  remarkably  diminished  during  the  past  ten  or  twelve 
years),  and  although  the  unfavorable  hygienic  conditions  which 
were  wont  to  bring  about  dysentery  no  longer  exist,  the  active  en- 
demic conditions  which  favor,  promote,  or  are  congenial  to  its  de- 
velopment, are  only  dormant,  and  not  eradicated.  The  disease, 
therefore,  is  still  sometimes  brought  about  just  as  in  the  days  of 
Sydenham  or  Willis.  In  no  respect,  however,  do  we  find  that  the 
dysentery  of  this  time  difters  essentially  from  the  description  given 
by  Sydenham  more  than  a  hundred  and  thirty  years  ago.  When 
we  look,  therefore,  to  the  history  of  the  disease,  and  to  the  nature 
of  its  lesions — to  its  reappearance  from  time  to  time  among  us, 
with  the  same  identical  characters — there  are  strong  grounds  for 
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believing  that  there  is  something  specific  in  the  nature  of  the 
poison  which  produces  dysentery,  just  as  specific  as  that  of  smalU 
poz^  typhus  fever ^  typhoid  fever  ^  yellow  fever ^  scarlatina^  ague^  or  diph- 
theria. But  besides  the  specific  identity  of  the  disease,  as  it  now 
exists,  with  the  disease  of  former  times,  there  is  another  point  of 
view  from  which  the  history  of  the  pathology  of  dysentery  is  espe- 
cially instructive.  It  is  this :  Like  all  diseases  which  have  been  at 
the  same  time  epidemic  and  severe,  it  has  been  the  subject  of  dis- 
cussions as  frequent  and  as  varied  as  its  ravages  have  been  severe  ; 
and  one  single  description  of  the  disease  will  not  do  for  a  record  of 
the  characteristics  of  all  epidemics.  Most  minute  descriptions  of 
the  state  of  the  intestines  in  dysentery  have  been  given  by  many 
writers;  but,  as  Dr.  Copland  justly  observes,  from  his  extensive 
experience, "  Dysenterv  is  neither  so  simple  in  its  nature,  nor  so  un- 
varying in  its  seat  and  form,  as  most  recent  writers  in  this  country 
have  stated ; "  and  "  that  writer  wUl  but  imperfectly  perform  his 
duty  who,  in  giving  a  history  of  a  most  prevalent  and  dangerous 
malady,  confines  himself  to  the  particular  form  it  has  assumed 
during  a  few  seasons,  within  the  single  locality,  or  the  small  circle 
of  which  he  is  the  centre,  and  argues  that  it  is  always  as  he  has 
observed  it." 

Dysentery  is,  moreover,  a  most  formidable  disease,  on  account  of 
its  oftentimes  insidious  nature,  from  its  tendency  to  recur,  and 
from  the  after-influences  it  exerts  on  particular  organs  and  on  the 
qrstem  at  large.  For  these  reasons  almost  all  writers  on  the  dis- 
eases prevalent  in  tropical  climates  place  dysentery  at  the  top  of 
the  list  of  severe  affections,  and  refer  to  it  as  the  cause  and  origin 
of  many  of  those  chronic  and  intractable  abdominal  diseases  which 
80  often  afflict  Europeans  resident  in  tropical  climates  ;  and  which 
entail  most  varied  forms  of  impaired  health  when  they  return  to 
European  climates. 

The  morbid  anatomy  of  dysentery  has  not  been  described  with 
uniform  distinctness,  and  the  anatomical  descriptions  have,  in  gen- 
eral, been  extremely  vague.  Medical  science  has  not  yet  finally  set- 
tled many  points  in  the  pathology  of  the  disease ;  consequently,  the 
doctrines  as  to  treatment  are  somewhat  uncertain,  while  the  means 
of  prevention  are  not  less  imperfectly  defined.  It  has  been  usual  to 
describe  cases  oi  dysentery  as  oeing  either  acute  or  chronic  ;  but  there 
are  also  cases  belonging  to  a  third  class,  which  may  be  termed  complex. 

Acute  Gasei  of  Dysentery. — ^In  this  form  the  specific  lesion  in  the 
form  of  inflammatory  action  does  not  confine  itself  to  the  tissues  of 
the  mucous  membrane  only.  The  serous  covering  of  the  intestines, 
or  even  such  solid  viscera  as  the  liver,  spleen,  kidneys,  are  involved 
in  a  disease-process.  Ulceration  or  sloughing  of  large  }X)rtions  of 
mucous  membrane  and  exudation  go  on  together,  and  there  may  be 
very  little  corresponding  fever  at  all  commensurate  with  the  sever- 
ity of  the  lesions,  so  that  while  the  disease  is  acute,  it  is  at  the 
same  time,  in  many  instances,  of  a  masked  and  almost  latent  na- 
ture. Death  frequently  takes  place  within  the  first  ten  or  twelve 
days  in  such  cases ;  but  the  disease  may  terminate  gradually  and 
spontaneously,  or  as  the  result  of  appropriate  treatment,  by  the  end 
of  the  third  or  fourth  week.    On  the  other  hand,  the  disease  may 
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and  in  the  severer  forms,  the  mucous  membrane  becomes  gelatinous, 
and  is  easily  separable,  or  it  passes  into  a  state  of  sphacelus,  black, 
friable,  and  offensive.  All  these  observers  regard  ulceration  as 
having  no  essential  part  in  the  disease-process  which  constitutes 
dysentery,  and  as  being  of  very  rare  occurrence. 

Some  of  the  writers  who  have  described  the  tropical  forms  of  the 
disease  have  been  still  less  distinct  as  to  the  details  of  its  morbid 
anatomy.  For  example,  Twining  seems  to  have  followed  Chomel 
in  considering  the  lesion  to  be  a  smiple  inflammation  of  the  mucous 
coat ;  and  Annesley  is  in  a  great  measure  unintelligible  as  to  the 

?}int8  of  morbid  anatomy  which  he  describes.  It  was  not  till  Dr. 
arkes  published  his  minute  and  admirable  description  of  the  mor- 
bid anatomy  of  dysentery,  as  he  saw  it  in  India,  that  we  had  any- 
thing definite  on  the  subject  as  regards  the  tropical  forms  of  the 
disease.  He  not  only  showed  the  very  early  implication  of  the 
glandular  apparatus  of  the  great  intestine  in  dysenteric  inflamma- 
tion, but  he  established  the  fact,  so  far  as  his  cases  went,  that, 
while  ulceration  occurs  with  great  rapidity,  a  case  never  presents 
true  dysenteric  symptoms  without  ulceration  being  present.  At 
Moulmein,  in  India,  he  investigated,  in  1843-44,  cases  of  dysentery 
in  Europeans  to  the  number  otfifty,  and  in  Asiatics  to  the  number 
of  twenty.  He  concluded  from  these  observations  that :  (1.)  Cer- 
tain alterations  in  the  glands  of  the  mucous  membrane  of  the  large 
intestine,  and  sometimes  of  the  ileum,  constitute  the  earliest  lesion 
in  dysentery.  (2.)  That  in  all  cases,  when  not  too  far  advanced, 
the  mucous  membrane  presented  the  appearance  of  numerous  whit- 
ish round  elevations,  of  a  size  varying  from  a  millet-seed  to  a  size  so 
minute  that  a  lens  only  can  show  the  lesion.  These  elevations  were 
hard,  and  being  pierced,  gave  forth  a  white  excretion.  Many  of 
these  had  a  black  speck  in  the  centre,  and  were  surrounded  by  a 
vascular  circle.  (3.)  He  noticed  that  exudation  sometimes  occurred 
in  points  beneath  the  mucous  surface ;  that  such  points  of  exuda- 
tion had  a  white  appearance,  with  contents  similar  to  those  of  the 
solitary  glands.  The  mucous  membrane  over  these  points  could  be 
easily  rubbed  off,  leaving  an  ulcer  (Parkes  On  the  Dysentery  and 
Hepatitis  of  India). 

The  observations  of  Dr.  Parkes  were  thus  opposed  to  the  views 
just  stated,  and  led  to  extended  investigation,  oy  which  such  con- 
tradictions may  be  reconciled;  and  it  was  determined  that  differ- 
ences of  climate  do  not  cause  any  essential  difference  in  the  struct- 
ural changes  which  accompany  dysentery.  The  observations  of 
Drs.  Craigie  and  Abercrombie  in  Scotland,  in  1837, prove  this;  and 
also  those  of  the  late  Dr.  Baly,  in  1847,  as  regards  England.  Drs. 
Cheyne,  Graves,  and  Mayne  have  demonstrated  the  same  fact  as  to 
Ireland.  By  the  records  of  epidemic  dysentery  at  Prague  and  else- 
where, as  described  by  Dr.  Finger  and  others,  the  observation  holds 
true  as  regards  the  dysentery  of  Europe  generally;  and  by  compar- 
ing these  records  with  the  well-recorded  cases  of  those  who  have 
seen  the  disease  in  the  tropics,  both  in  civil  and  in  military  life,  it  will 
be  seen  that  the  true  dysentery  of  tropical  and  temperate  climates 
does  not  difter  as  to  its  anafomir-al  siyns  in  any  essential  particular. 

The  descriptions  of  the  disease  in  our  own  country,  as  given  by 
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In  this  country  it  is  believed  that  the  lesion  in  dysentery  is  con- 
fined, for  the  most  part,  to  the  colon  and  rectum ;  but  that  in  trop- 
ical dysentery  the  whole  course  of  the  colon,  and  sometimes  a  con- 
siderable portion  of  the  small  intestines,  are  implicated.  But,  ex- 
cept when  the  case  is  associated  with  scorbutus^  the  small  intestines 
are  not  involved.  Lesions  so  extensive,  while  they  are  common 
in  India,  are  rare  in  this  country ;  yet  they  do  occur,  and  are  not 
nncommon  in  the  south  of  Europe,  in  Turkey,  and  the  coasts  of  the 
Mediterranean.  Therefore,  as  regards  the  extent  of  the  lesion,  there 
is  no  constant  or  distinctive  characteristic  between  tropical  dysen- 
tery and  the  dysentery  of  more  temperate  climates. 

In  both  regions  the  anatomical  changes  comprehend  redness  of 
the  mucous  membrane,  preceding  further  changes ;  loss  of  the  sub- 
stance of  the  mucous  glands  by  pulpy  softening  of  tissue,  sloughing, 
or  ulceration ;  the  detachment  of  diphtheritic  casts  of  the  intestine, 
or  sloughs  of  tissue. 

In  describing  the  morbid  anatomy  of  dysentery  the  reader  is  re- 
ferred to  the  nomenclature  of  the  gland  structures,  given  in  a  foot- 
note at  page  364  of  the  present  volume.  The  structure  of  the  colon 
in  the  healthy  state  difters  in  many  important  particulars  from  that 
of  the  small  intestine.  It  is  remarkable  for  the  absence  of  folds  and 
villi,  and  for  the  presence  of  more  or  less  dilated  sacculi,  which  give 
form  and  shape  to  the  excrement.  The  minute  tubular  glands  are 
thicker  in  proportion  to  their  length,  compared  with  those -of  the 
small  intestine ;  and  the  intertubmar  connective  tissue  is  consider- 
able,— ^a  structure  which  takes  an  important  share  in  the  lesions  of 
dysentery.  These  tubular  glands  are  lined  by  columnar,  cylindrical, 
and  transition  forms  of  epithelium;   and  the  solitary  lenticular 

f lands  are  sometimes  closed  vesicles  (Allen  Thomson,  Parkes, 
Uly),  and  sometimes  open  follicles.  When  closed  they  are  not 
visible;  but  if  distended,  they  may  be  seen  with  a  lens;  and  when 
open,  a  dark  depressed  point  marks  the  separation  in  the  tubular 
gland  structure  which  leads  to  the  open  follicle.  The  tubular  glands 
radiate  round  this  spot,  which  corresponds  to  a  depression  indicating 
the  empty  vesicle  below.  These  solitary  vesicles  have  thick  walls, 
and  are  said  to  be  more  abundant  in  the  coecum  and  rectum  than 
in  any  other  part  of  the  great  intestine.  This  statement  leads  to 
the  question  which  has  been  mooted  in  relation  to  these  solitary 
gland  lesions,  namely, — "Are  these  lesions  of  the  so-called  solitary 
glands  really  due  to  the  enlargement  of  previously  existing  solitary 
glands  or  their  germs  ?  or,  Are  they  new  formations  altogether  ? " 

A  similar  question  is  at  issue  regarding  the  granulations  on  the 
eyelids  and  conjunctivae,  associated  with  purulent  ophthalmia  (Stro- 
MEYER,  Frank,  Marston).  In  this  disease  we  have  new  formations 
of  vesicular-like  granulations,  as  well  as  enlarge  follicles ;  but  these 
are  more  numerous  than  the  glands  have  ever  been  seen  to  exist  in 
the  healthy  state.  Observations  somewhat  similar  have  been  made 
regarding  the  vesicular  glands  of  the  stomach  (Handfibld  Jones). 
It  may  be,  therefore,  that  not  a  few  of  the  "  tubercle  nodules,"  the 
"pustules,"  the  "small-pox-like  elevations,"  and  what  we  call  soli- 
tary or  lenticular  glands,  are  in  reality  new  formations  altogether. 
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soften  and  to  be  cast  oft*  as  an  exuvium  or  slough,  exposing  the 
submucous  connective  tissue  or  the  muscular  coat  of  the  intestine. 
It  is  the  mucous  membrane  of  the  great  intestine,  and  especially  of 
the  rectum  and  lower  portion  of  the  colon,  which  is  the  seat  of  these 
characteristic  lesions  in  dysentery.  The  exudative  process  is  gener- 
ally difluse,  involving  the  whole  of  the  tissues  of  the  mucous  mem- 
brane. In  some  cases,  however,  it  is  seated  in  the  solitary  glands, 
in  the  first  instance,  and  neighboring  mucous  tubular  glands. 

In  the  scorbutic  form  of  dysentery,  or  in  dysentery  occurring  in 
persons  whose  nervous  or  vital  powers  are  feeble,  or  below  var^  as 
m  the  aged,  infirm,  or  in  the  paralysis  of  the  insane  (conditions  in 
some  respects  similar  in  their  influence  to  scorbutus)^  a  diphtheritic 
exudation  covers  to  a  considerable  thickness  not  only  the  mucous 
surface  of  the  colon,  but  (as  an  almost  constant  and  pathognomonic 
morbid  sign)  the  same  lesion  is  seen  covering  the  mucous  surface  of 
the  small  intestine,  extending  upwards  from  the  ileo-colic  valve; 
and,  as  Dr.  Parkes  has  noticed,  this  exudation  grows  or  is  laid  down 
especially  in  the  course  of  the  bloodvessels  ramifying  from  the 
mesenteric  attachment  transversely  across  the  surface  of  the  gut, 
and  occupying  especially  the  prominences  of  transverse  rugae.  This 
form  of  dysentery  prevailed  to  a  great  extent  among  the  soldiers 
who  died  at  Scutari  during  the  period  of  the  Russian  war  when 
scorbutus  prevailed.  Some  of  the  cases  recorded  by  Dr.  Davis,  in 
his  admirable  description  of  the  dysentery  so  fatal  to  the  British 
troops  in  the  famous  Walcheren  expedition,  were  also  of  this  nature. 
Dr.  Finger,  of  Prague,  and  Dr.  Maine,  of  Dublin,  and  Dr.  Baly, 
have  recorded  similar  cases ;  but  one  of  the  best  accounts  of  this 
form  of  dysentery  is  that  which  Dr.  Clouston  records  as  having  pre- 
vailed in  the  Cumberland  and  Westmoreland  Asylum,  and  which 
he  believed  to  have  been  caused  by  the  effluvia  from  a  field  irrigated 
with  sewage.  The  regular  diet  of  the  Asylum  inmates  consisted  of 
24  ounces  of  animal  food,  14  pints  of  milk,  16  ounces  of  suet  dumj)- 
ling,  7  pints  of  oatmeal  porridge,  78  ounces  of  bread,  and  7  pints  of 
tea  per  week  {Med.  Tlmes^  June  3,  1865).  No  fresh  vegetable  diet 
seems  to  have  been  provided  for;  and  diarrhoea  does  not  seem  to 
have  been  uncommon. 

In  typical  cases  of  the  outbreak  described  by  Dr.  Clouston — 

"  All  the  abdominal  organs  would  be  found  healthy  until  the  small  in- 
testine was  examined.  This,  too,  would  be  normal  up  to  within  live  or  six 
feet  of  the  coecum.  The  mucous  membrane  would  then  begin  to  appear 
reddened  in  small  spots  or  rings  round  the  gut.  Six  inches  farther  down 
the  redness  would  be  universal,  and  the  membrane  would  begin  to  be 
thickened  and  corrugated  into  folds,  like  small  valvulse  conniventis.  A 
few  inches  farther  down,  a  yellowish,  dirty-looking  deposit  would  be  seen 
over  the  mucous  membrane  in  rings,  very  thin  where  it  began,  but  gradu- 
ally becoming  thicker  and  more  continuous  till  near  the  coecum  it  would 
be  one-eighth  of  an  inch  in  thickness.  The  swelling  of  the  mucous  mem- 
brane would  also  increase  downwards,  and  the  folds  running  across  the 
gut  would  become  more  prominent.  These,  with  their  coating  of  deposit, 
made  the  inside  of  the  bowel  look  like  a  series  of  thick  transverse  rldgea^ 
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The  exuded  mucinous  material,  in  its  more  recent  state,  forms  a 
layer,  which  varies  from  a  thin  but  opaque  membrane  to  three  or 
four  lines  in  thickness,  of  homogeneous  suDstance,  tolerably  consist- 
ent, and  capable  of  being  detached  and  raised  in  flakes  from  the  sub- 
jacent mucous  surface.  During  the  earlier  stages  of  the  disease  the 
surface  of  the  mucous  membrane  appears  unchanged  below,  except, 
perhaps,  by  the  existence  of  a  little  increase  of  vascularity.  The 
color  of  the  exuded  matter  may  be  uniform,  or  red,  white,  or  pink  in 
patches,  and  discolored  in  some  instances  by  intestinal  gases,  the 
oiliary  secretion,  or  by  the  admixture  of  blood,  and  the  changes  con- 
sequent thereon.  The  most  common  appearances  in  severe  cases 
is  that  of  a  dark  olive-green,  passing  into  a  bluish-black.  The  sur- 
face of  the  exudation  may  be  uniform,  or  the  whole  aspect  may  be 
mammillated,  with  here  and  there  a  mammillation  projecting  greatly 
above  the  others  in  a  fungating  mass,  surrounded  by  dark  hssures 
in  the  exudation.  These  fungating  masses  are  soft  towards  their 
centres,  with  numerous  red  vascular  points  here  and  there  on  the 
surface.  A  section  through  the  mass  shows  the  base  thickened  and 
firm. 

The  dysenteric  process,  as  seen  after  death,  is  generally  found  to 
have  advanced  farther  in  one  part  of  the  intestine  than  in  another; 
usually,  it  may  be  stated  to  have  been  farther  advanced  in  the 
rectum  than  in  the  descending  colon,  and  farther  in  that  part  than 
towards  the  head  of  the  large  intestine.  In  well-marked  and  ex- 
treme cases  the  entire  mucous  surface,  from  the  caput  ccecum  to  the 
rectum,  may  be  seen  to  present  all  the  possible  stages  of  the  dysen- 
teric process.  Three  stages  can  in  general  be  distinguished,  namely, 
— (1.)  Ulceration  of  the  exudation  and  mucous  membrane  more  or 
less  advanced  towards  the  rec/a/enrf  of  the  great  intestine;  (2.)  Exu- 
dation in  various  forms  towards  the  middle  of  the  colon  upwards 
from  the  rectum  ;  (3.)  The  exudative  process  visible  microscopically 
in  the  tubular  glands,  and  sometimes  also  obvious  to  unaided  vision 
in  the  solitary  vesicular  glands  of  the  great  intestine  towards  the 
caput  coecum. 

One  of  the  best  descriptions  of  the  morbid  anatomy  of  dysentery 
in  the  English  language  has  been  given  by  the  late  I)r.  Baly  in  his 
tiulstonian  Lectures  for  1847.  He  describes  three  different  forms  of 
lesions  as  seen  by  him  amongst  convicts  at  the  Millbank  Prison; 
and  these  three  forms  he  believed  to  correspond  wnth  three  degrees 
of  severity  of  symptoms  during  life, — (1.)  lie  recognized  a  swollen 
condition  of  the  solitary  glands,  forming  round  prominences  on  the 
surface  of  the  mucous  membrane,  of  various  sizes.  In  color  these 
were  pale,  or  red  round  the  base,  and  dotted  at  the  summit  with  a 
vascular  spot.  These  appearances  would  occur  about  the  eigh- 
teenth or  twentieth  day.  At  an  earlier  period  the  congestion  round 
the  glands  would  be  more  intense ;  while  at  a  later  period  the  sum- 
mits of  the  prominences  would  become  disorganized.  Minute  yel- 
low sloughs  subsequently  form,  which,  becoming  detached,  leave  an 
ulcer  previously  occupied  by  the  gland.  The  mucous  membrane 
around  participates  in  the  process.  It  is  red,  tumid,  and  covered 
with  an  aphthous  layer  of  lymph,  to  the  extent  of  one  or  two  inches 
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oflTensive  smell.  [Dr.  Chuckerbutty*  found  the  sediment,  after 
washing  by  the  plan  of  Qoodeve,  to  consist  of  a  certain  mucus, — 
ropy,  gelatinous,  branny,  or  thready ;  shreddy,  or  granular  lymph  ; 
laudable,  ichorous,  or  scrofulous  pus ;  feeces  in  various  degrees  of 
consistence ;  and  sloughs.]  He  observed  that  patches  of  membrane, 
half  an  inch  or  an  mch  or  more  in  size,  are  cast  oif  as  sloughs. 
These  exuvife  are  thin,  membranous,  and  sometimes  infiltrated  with 
pus ;  or  they  are  thick  and  of  a  yellowish-brown  color.  It  is  not 
till  after  the  eighth  or  twelfth  day  of  the  disease  that  such  sloughs 
are  cast  off.  In  these  respects  they  may  be  considered  similar  to 
those  cast  off  from  Peyer's  patches  in  typhoid  fever.  After  these 
shreds  are  cast  off  the  symptoms  diminish,  and  the  patient  often 

gets  well  rapidly. 

« 

[The  conditions  indicated  by  the  various  kind  of  sloughs  are,  accord- 
ing to  Dr.  Chuckerbutty,  as  foUows  : 

Chasactss  of  Sloughs.  Conditions  Denoted. 

Sochymoeed,  .        . '       .  .        .    Abraded  or  minute  ulcers ;  intestinal  apo- 

plexy. 

Compact  gray  or  light-yellow,       .        .     Acute  phlegmonous  dysentery. 

ThicK  pus — infiltrated  mucus,        .        .     Erysipelatous  dysentery. 

Baggea, Gangrene 

Dark  olive, Secondary  gangrene  of  mucous  coat. 

Thin  black,  plain,  or  tubular,        .  Primary  gangrene  of  mucous  coat. 

Shreddy, Oangrene   in  either  mucous  or   cellular 

coat. 

Molecular,  or  putrilage,         .        .        .     Disintegration  of  tissue. 

Flaky  epithelial, Commencing  gangrene  of  mucous  mem- 
brane. 

Shaggy, Violent  inflammatory  action. 

Free  filament^ius  (simple),      .  .     Primary  gangrene  in  submucous  tissue. 

*♦  (pu8-inflltrated),  .     Submucous  cellulitis. 

Ring-shaped, King-shaped  ulceration  in  mucous  folds. 

Discoid, Circular  ulcers  in  ecchymosed  patches.] 

During  the  shedding  of  the  shreds  the  patients  are  much  griped, 
and  the^  pass  with  straining  the  sanguinolent  masses,  or  slimy 
mucus  m  small  quantities,  and  generally  without  fecal  matter, 
fifteen  or  even  twenty  times  a  day.  Then  a  period  of  cure  and 
improvement  supervenes,  with  diminution  of  the  stools  or  of  the 
fecal  discharges, — not  simply  by  resolution,  but  a  termination  by 
elimination  of  the  specific  sloughs  or  lesions  which  have  formed 
in  the  course  of  the  disease.  In  this  respect  the  phenomena  seem 
analogous  to  what  occurs  in  typhoid  fever.  Wnen  these  mem- 
branous fiakes  are  not  shed,  but  retained  and  ultimately  separated 
in  large  pieces,  there  is  considerable  danger  attending  the  process. 
Discharges  of  blood  and  fatal  hemorrhages  may  ensue.  Morehead 
records  eight  cases  of  this  kind  in  India,  and  four  of  them  were 
£Eital,  of  whom  one  died  from  hemorrhage.  To  account  for  this 
hemorrhage,  it  has  been  observed  that  changes  go  on  between  the 
intertubular  connective  tissue  and  the  substance  of  this  exudation, 

*  [Cases  Illustrative  of  the  Pathology  of  Dysentery,  with  Remarks.  By  S.  G. 
Chuckerbutty,  Calcutta,  1865.] 
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The  drcxdar  ulcers,  for  the  most  part,  originate  in  the  solitary 
glands  (Parkes,  Baly),  or  in  circular  patches  of  tubes  (Morehead), 
similarly  to  the  stomach  ulceration,  as  described  by  Drs.  Handfield 
Jones  and  Brinton ;  or  such  circular  ulcers  may  result  from  both,  as 
when  a  solitary  gland  is  destroyed  it  carries  with  its  destruction 
some  of  the  adjacent  tubes.  In  such  cases  the  colon  presents  promi- 
nent little  masses,  about  the  size  of  a  pea,  which  burst  readily  on 
pressure,  and  give  forth  fluid  contents  lilce  pus.  Such  abscesses  may 
open  spontaneously  upon  the  mucous  surface  through  the  short  canal 
leading  from  the  vesicular  gland  (now  an  abscess),  imbedded  in  the 
submucous  tissue,  and  between  tne  tubular  glands.  They  under- 
mine the  tubular  ffland-substance,  and  carry  off  shreds  or  patches  of 
the  surrounding  tissue.  They  may  thus  be  seen  in  all  stages,  and 
sometimes  almost  symmetrically  arranged  in  a  double  row  along  the 
colon  (Bleeker,  Morehead).  Many  of  these  little  abscess  cavities 
are  also  formed  below  patches  of  thick  exudation  [Haspel]. 

The  transverse  idcers  are  due  to  the  transverse  arrangement  of 
folds,  on  which  the  exudation  and  textures  ulcerate,  as  already  de- 
scribed ,  and  I  have  known  the  transverse  rupturing  of  very  thick 
exudation  mistaken  at  post-mortem  examinations  for  ulceration,  on 
seeing  the  raw  vascular  surface  of  the  tissue  exposed  below  at  the 
bottom  of  the  rent. 

Microscopically  the  exudation  in  its  most  recent  condition  may  be 
seen  to  be  composed  of  fine  germs  and  nuclei,  with  elongated  nuclear 
cells.  It  appears  to  be  chiefly  exuded  into  the  follicular  and  tubular 
apparatus  of  the  mucous  membrane,  and  gradually  accumulating 
there,  is  pushed  upwards  to  the  mucous  surface,  which  it  finally 
overspreads  as  a  whitish  coat,  coherent  and  uniform,  susceptible  of 
vascular  organization,  and  tending  to  ulcerate. 

Anatomy  of  the  Tissues  in  Chronic  Dysentery. — In  the  true  chronic 
form  of  dysentery  the  exudation  already  noticed  undergoes  various 
changes.  It  may  be  thrown  oft*  from  the  mucous  surface  altogether, 
leaving  that  surface  bare  and  raw-looking,  as  if  ulcerated ;  but  a 
close  inspection  will  show  that  the  surface  is  entire  and  highly  vas- 
cular. If  it  is  not  thrown  oft",  it  may  undergo  a  considerable  amount 
of  organization  ;  after  which  it  appeai^s  that  a  process  of  ulceration 
may  be  established  upon  its  surface,  just  as  in  any  other  soft  tissue. 
This  ulcerative  process  may  extend  through  the  whole  exudation, 
even  to  the  surface  of  the  mucous  membrane,  which  it  may  pene- 
trate also,  and  involve  the  tissues  of  the  intestine  in  the  ulcerative 
process  close  to  the  peritoneal  coat.  Perforation  of  the  peritoneum 
18  by  no  means  uncommon. 

In  the  chronic  forms  of  dysentery  there  is  a  very  constant  morbid 
change  to  be  observed,  consisting  m  the  deposit  of  black  granular 
matter  on  some  parts  of  the  mucous  membrane.  It  may  be  regarded 
as  the  result  of  excessive  vascular  action,  and  of  subsequent  changes 
in  the  extravasated  blood,  elements  which  mark  the  site  of  the 
melanic  spot  (pigmentary  degeneration;  see  page  121). 

The  sigmoid  flexure  of  the  colon  is  perhaps  the  most  frequently 
and  the  most  extensively  diseased,  and  the  lesion  is  most  expressed 
towards  the  rectum.     In  very  severe  cases  the  exudation  extends 
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edges  so  sharp,  clean,  and  perpendicular,  that  they  appear  as  if  made 
with  a  punch.  In  other  cases  the  tubular  glands,  as  well  as  the 
solitary  and  aggregate  glands  of  Peyer,  have  shown  various  stages 
of  morbid  action.  The  absorbent  mesenteric  g^lands  are  rarely  af- 
fected (Baly)  ;  but  except  in  ca^es  of  secondary  hepatic  abscess,  they 
were  found  enlarged  and  inflamed  in  all  cases  of  Indian  dysentery 
(Parkes),  and  also  in  the  dysentery  associated  with  scorbutus. 

By  far  the  most  common  condition,  however,  in  chronic  cases  of 
dysentery  especially,  is  that  which  is  due  to  atrophy  of  the  mucous 
membrane.  As  an  atrophic  change,  it  may  be  ascribed  to  the  general 
wasting  (marasmic)  processes  which  take  place  to  a  great  extent 
throughout  the  system  in  cases  of  chronic  dysentery,  in  this  com- 
plex state  the  mucous  membrane  of  the  small  intestine  appears  pale, 
thin,  and  worn, — a  condition  which  pervades  the  greater  part  of  the 
alimentary  canal,  and  which  is  especially  made  manifest  in  the  living 
as  well  as  in  the  dead  by  the  condition  of  the  mucous  membrane  of 
the  mouth.  On  turning  down  the  lips,  the  mucous  glands  are  seen 
distinctly  projecting  through  the  thin  pale  labial  and  buccal  mucous 
membrane.  When  such  cases  are  examined  after  death,  the  struc- 
ture of  the  solitary  glands  and  of  Peyer's  patches  are  found  to  be 
degenerated  and  wasted  ;  no  gland-cells  are  to  be  seen,  and  their  place 
is  supplied  by  fibroid  tissue,  with  some  vascular  injection  rouna  the 
reticulated  spaces.  In  other  instances  a  deposit  of  black  pigment 
surrounds  the  locality  of  the  glands,  which  indicates  the  long-con- 
tinued process  of  vascular  action  previous  to  their  atrophy.  Asso- 
ciated with  this  general  atrophic  state,  some  gland-patches  may  be 
observed  in  an  apparently  opposite  state — that  is,  distended,  and 
sometimes  engorged ;  but,  on  examination,  their  contents  appear  to 
be  undergoing  a  molecular,  melanotic,  and  generally  fatty  degener- 
ation, probably  preparatory  to  complete  evacuation  and  destruction 
of  the  gland-element.  These  two  apparently  opposite  conditions, 
coexisting  in  the  same  cases,  appear  to  indicate  that  the  one  con- 
dition is  but  the  antecedent  of  the  other ;  and  that  the  atrophy  and 
degeneration  is  the  last  result  of  a  series  of  morbid  processes  com- 
mencing in  the  engorged  gland-cavities. 

In  parts  of  the  mucous  tissue  which  exhibited  the  opposite  con- 
ditions of  extreme  hypertrophy  and  extreme  atrophy,  the  specific 
gravity  of  the  former  indicated  1.046,  while  the  thin  and  wasted  part 
of  the  intestine  indicated  a  specific  gravity  of  1.036  to  1.030. 

There  is  now  abundance  of  evidence  to  show  that,  in  some  en- 
demic cases,  or  in  epidemics  of  dysentery  in  some  places,  there  is  a 
tendency  to  the  secondary  affections  of  organs  or  parts,  during  or 
subsequent  to  the  development  of  the  dysenteric  process.  Some 
look  upon  these  secondary  processes  in  relation  to  the  dysentery  as 
in  the  relation  of  effect  following  a  cause ;  or  that  there  is  an  im- 
mediate and  direct  connection  between  the  primary  dysenteric  pro- 
cess and  the  secondary  lesion.  Such  a  relationship  has  not  been 
shown  to  exist  in  all  cases ;  and  it  is  more  probable  that  the  dysen- 
teric process,  when  it  operates  on  the  system  during  a  protracted 
perioa,  predisposes,  as  many  other  morbid  states  do,  to  the  develop- 
ment of  secondary  local  lesions  in  distant  parts. 
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from  the  morbid  intestines.  But  the  evidence  tends  rather  to  show 
that  the  hepatic  lesion  and  the  dysentery  are  each  excited  by  the 
same  cause.  If  Dr.  Budd's  theory  were  correct,  we  ought  to  have 
liver  abscess  a  common  occurrence  after  ulcerations  of  typhoid 
fever,  and  after  those  of  tuberculous  lesions  of  the  intestines ;  but 
we  do  not  find  that  such  a  lesion  of  the  liver  is  usual  in  such  cases. 

Eegarding  hepatic  complication  in  dysentery,  the  following  con- 
clusions may  be  stated :  (1.)  That  dysentery,  in  a  great  number  of 
cases,  more  than  half,  commences  and  runs  its  course  compli- 
cated by  obvious  functional  hepatic  disease ;  (2.)  That  the  hepatic 
disorders  and  the  dysentery  acknowledge  a  common  cause  and  dis- 
ease-process ;  (S,)  That  about  18  per  cent,  of  the  fatal  cases  of  dysen- 
tery are  complicated  with  hepatic  abscess ;  and  about  67  per  cent, 
with  hepatic  lesions ;  (4.)  That  in  a  few  of  these  cases  ulceration  of 
the  intestine  may  be  the  primary  disease,  and  the  source  of  the 
hepatic  abscess  by  the  phenomena  of  thrombosis  and  embolism  in 
connection  with  the  pelvic  veins  and  veins  of  the  mesocolon. 

The  occurrence  of  hepatic  abscess  with  dysentery  has  been  gen- 
erally viewed  as  a  result  of  phlebitis  ;  but  Dr.  Parkes,  after  the 
most  careful  observation  of  such  cases,  never  found  the  slightest 
trace  of  inflammation  in  the  small  veins  of  the  intestines,  while  no 
direct  proof  has  been  advanced  of  the  mediation  of  the  portal  blood 
in  the  process  ;  and  in  conclusion,  writes  Dr.  Henoch,  "I  believe 
we  must  give  the  preference  to  that  view  which  regards  the  two 
diseased  processes,  dysentery  and  abscess  of  the  liver,  as  running 
their  course  together,  dependent  upon  one  and  the  same  cause  ;  in 
favor  of  which  view  is  the  circumstance,  that  in  hot  climates  ab- 
scess of  the  liver  very  frequently  occurs  associated  with  remittent 
fevers,  or  consecutive  to  them,  without  dissection  exhibiting  any 
ulceration  of  the  mucous  membrane  of  the  intestines "  {Brit,  and 
For.  Med.'Chir,  Review^  J^ly?  1854).  The  comparative  frequency 
of  the  occurrence  of  hepatic  abscesses  may  be  seen  from  the  foUow- 
ine  statement : 

In  Ccdcutta  General  Hospital  they  occur  at  the  rate  of  13.1  per 
cent.  (Macpherson)  ;  in  the  Medical  College  Hospital,  at  the  rate 
of  25.9  per  cent. ;  in  Bombay  General  Hospital,  at  the  rate  of  40 
per  cent.  (Morehbad)  ;  and  in  Madras  Presidency,  at  the  rate  of 
50.97  (Annesley),  19.35  (Parkes),  17.9  (Innes,  at  Secunderab^d) ; 
Macnamara,  in  Madras, 50.9  percent. ;  French  surgeons  in  Algeria, 
12.7  per  cent. ;  Eyre,  of  the  Madras  Fusileers,  22.8  ;  Warring,  in 
various  localities  not  stated,  23.5  per  cent. ;  Stovell,  in  European 
Gteneral  Hospital,  Bombay,  19.3  per  cent. ;  Leith,  in  Bombay,  8.5 
and  15.2  per  cent. ;  and  Marshall,  in  Ceylon,  28.8  per  cent. 

Too  much  attention  and  importance  seem  to  have  been  put  upon 
abscess  of  the  liver  per  se^  irrespective  of  other  obviously  morbid 
conditions  of  that  organ — e.  y,j  impaired  functions,  congestion,  en- 
largement. To  regard  secondary  nepatic  abscess  as  due  to  absorp- 
tion of  pus  or  other  morbific  matter  from  ulcerating  mucous  mem- 
brane, or  to  a  true  phlebitis,  is  to  take  too  narrow  a  view  of  the 
relation  of  liver  disease  to  dysentery ;  for  if  we  are  to  judge  by  the 
condition  of  the  bile  alone,  the  liver  is  diseased  (in  function,  at 
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Dysentery  "is  found  to  complicate  readily  in  all  climates  with 
the  prevailing  fevers."  Within  the  tropics  it  is  frequently  asso 
ciatCKl  with  remittent  and  intermittent  fevers;  in  the  geographical 
region  of  typhus  fever  it  is  a  most  frequent  complication,  under  vari- 
ous circumstances,  and  becomes  capable  of  propagation  from  person 
to  person ;  and,  lastly,  it  is  also  occasionally  complicated  with  scurvy. 
Wnen  dysentery  follows  upon,  or  is  associated  with,  intermittent 
fever,  the  spleen  will  frequently  become  enlarged,  indicated  in  the 
outset  by  general  ansemia,  or  splenic  cachexia,  with  a  low  a»thenic 
type  of  dysentery. 

The  scorbutic  complication  is  developed  in  cases  of  dysentery  when 
the  supply  of  food  has  been  deficient  in  fresh  vegetables,  or  when 
it  consists  in  whole  or  in  the  greater  part  of  salted  meat.  Sir  Gil- 
bert Blane  asserts  that  the  complication  has  been  known  to  arise 
amone  prisoners  of  war,  living  entirely  on  fresh  (animal)  diet. 

"  The  most  terrible  instance  of  suffering  from  this  cause,"  writes 
Sir  Ranald  Martin,  "  was  that  of  the  European  portion  of  the  force 
employed  in  Ava  during  the  first  Burmese  war,  where  they  were 
for  six  and  a  half  months  fed  on  salt  rations,  and  where  48  per  cent, 
perished  within  ten  months,  principally  by  dysentery  with  the  scor- 
butic state."  Such  disasters  have  since  been  equalled,  if  not  sur- 
passed, by  the  sufterin^s  of  our  troops  in  the  camp  before  Sebastopol 
during  the  winters  of  1854-65,  under  the  influence  of  exposure, 
£Ettieue,  and  continued  rations  of  salt  meat  and  CTcen  coffee. 

Tliere  is  still  another  light  in  which  the  pathology  of  this  dis- 
ease requires  to  be  studied,  namely,  in  the 

Types  and  Forms  of  Dysentery These  have  been  variously  described 

as  (1),  the  purely  inflammatory^  acute^  hyperacute^  or  sthenic  form* 
In  this  form,  while  the  phenomena  inaicate  acute  and  severe  in- 
flammatory action,  there  is  no  tendency  to  the  great  depression  of 
the  nervous,  circulatory,  and  muscular  functions,  which  gives  a 
marked  character  to  some  of  the  other  types  of  the  disease,  such  as 
(2),  the  asthenic  forms.  In  the  asthenic  forms,  besides  the  depres- 
sion of  the  functions  just  noticed,  there  is  much  greater  tendency 
in  these  forms  to  spread  by  infection,  or  under  an  epidemic  influ- 
ence. These  asthenic  forms  are  sometimes  described  as  adynamic^ 
typhoid^  malignant^  bilious^  intermittent^  or  remittent^  according  as  cer- 
tain phenomena  prevail  characteristic  of  these  states. 

Symptoms  of  Dysentery. — An  ordinary  attack  generally  commences 
with  diarrhoea;  but  in  twelve  or  twenty-four  hours  disagreeable 
feelings  begin  to  attend  the  frequent  loose  discharges  from  the 
bowels.  These  are  irregular  pains,  commonly  called  "  gripes,"  along 
the  course  of  the  large  intestine,  and  sometimes  described  as  "  shoot- 
ing," or  "cutting."  Technically,  such  symptoms  are  known  as 
tormina.  They  are  momentarily  relieved  by  discharges  from  the 
bowels.  But  after  a  short  time  a  sense  of  neat  ascends  from  the 
rectum,  and  pain  extends  to  the  epiffastrium,  till  the  whole  abdo- 
men is  painful.  There  is  a  frequently  returning  inclination  to  go 
to  stool :  the  griping  and  straining  continue  without  the  patient 
being  able  to  pass  anything  more  than  a  little  bloody  mucus.  These 
symptoms,  are  generally  aggravated  during  the  night  and  early 


STMPTOMS   OF   DTSBNTERT.  657 

ClouBton  some  of  the  patients  had  ordinary  diarrhoea  ^diarrhoea  of 
irritation  ?),  from  periods  varying  from  two  or  three  nours  up  to 
twenty-four  hours,  before  blood  appeared  in  the  stools.  In  some 
cases  there  was  great  pain  in  the  aodomen  for  twenty-four  hours 
before  the  diarrhoea  set  in  (evidence  of  irritation  ?).  In  other  cases 
there  was  scarcely  any  pain  at  any  period  of  the  aisease. 

Dr.  Clouston  distinguished  two  classes  of  cases.  "  In  the  first  the 
patient  had  two  or  three  loose  stools,  or  perhaps  had  no  ordinarv 
stools  at  all,  but  at  once  began  to  pass  glairy  mucus,  mixed  witn 
blood,  in  small  quantities  at  a  time,  from  the  bowel.  He  had  no 
pain,  no  fever,  no  want  of  appetite,  fend  he  refused  to  believe  he  was 
ill.  This  would  continue  for  a  day  or  two,  and  then  the  blood  would 
increase  in  quantity,  and  the  stools  would  become  more  frequent. 
Pain  would  oegin  to  be  felt  in  the  region  of  the  rectum,  and  the 
pulse  would  mount  up  by  ten  or  twelve  beats.  For  days  the  patient 
would  be  at  stool  every  hour  or  two,  and  of  course  would  become 
weaker.  His  tongue  was  then  seen  to  be  coated  with  a  dirty  yel- 
lowish-white fur ;  out  the  appetite  for  such  forms  of  nourishment  as 
milk,  strong  beef  tea,  calves'  foot  jellv  made  with  wine,  was  still 
good.  Solid  food  was  not  relished.  These  stools  would  then  be 
seen  to  be  coated  with  a  semi-fibrinous  semi-purulent-looking  mem- 
brane. The  tongue  would  then  become  clean,  and  glazed,  and  beef- 
steaky  ;  the  evacuations  became  feculent,  mixed  with  pus,  the  latter 
element  becoming  gradually  less  as  the  patient  advanced  in  his  slow 
convalescence. 

"  In  the  second  class  of  cases  the  patient  had  from  the  first  great 
pain  in  the  abdomen,  of  a  griping  kind,  a  hot  skin,  and  a  pulse  over 
100 ;  the  dejections  were  copious,  and  frequent,  and  watery,  while 
they  were  largely  mixed  with  blood.  In  many  cases  there  was  sick- 
ness ;  in  all,  loss  of  appetite.  After  some  days  the  tongue  and  mouth 
would  become  dry,  and  parched,  and  black  ;  the  features  pinched ; 
the  pulse  small  and  quick ;  and  death  soon  ensued.  In  some  cases 
the  stools  would,  after  a  time,  become  membranous  and  shreddy, 
and  then  purulent,  till  the  patient  was  more  gradually  weakened 
and  exhausted.  One  such  case  lived  six  weeks,  another  two  months. 
In  one  only  of  this  class  of  cases  (out  of  seventeen)  did  the  patient 
recover.   . 

"  All  the  cases  had  the  following  features  in  common :  Bloody 
stools  at  first,  tending  to  become  purulent;  intense  fetor  of  the 
evacuations  during  the  whole  of  the  disease ;  no  scybala,  and  great 
thirst"  {Med.  Times  and  Gazette^  June  10,  1865).  These  were  cases 
of  dysentery  caused  by  the  poison  of  animal  eflluvia  from  decom- 
posing human  excreta  (undiluted)  jicting  on  constitutions  in  which 
vegetable  diet  seems  to  have  been  deficient  (scorbutic),  and  in  whom 
the  nervous  power  was  below  par. 

If  the  disease  proves  fatal  in  the  chronic  form,  the  patient  gener- 
ally becomes  rapidlv  altered  and  prostrated  by  his  sufferings,  is 
strikingly  emaciatea,  and  often  earnestly  prays  to  be  relieved  from 
a  life  disgusting  to  himself  and  entirely  despaired  of  by  others. 
Death  begins  at  the  heart. 

The  patient,  on  the  other  hand,  may  in  a  few  rare  instances  re- 
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vice  in  the  field,  have  at  all  times  been  found  to  be  conditions  power- 
fully predisposing  to  dysentery. 

'Hie  effects  of  salt  diet  in  the  production  of  dysentery  being  less 
known  than  the  other  predisposing  causes,  it  may  be  as  well  to  state 
that,  by  an  experience  of  twenty  years  in  the  West  Indies,  it  has 
been  determined  that  in  the  \Vindward  and  Leeward  Command, 
when  the  rations  issued  to  the  troops  consisted  of  salt  provisions 
five  days  in  the  week,  the  mortality  from  diseases  of  the  stomach 
and  bowels  amone  the  oflicers  was  as  two  to  four  per  cent.,  while 
that  among  the  soldiers  was  as  20.7,  or  a  tenfold  ratio.  On  the  con- 
trary, in  Jamaica,  when  salt  provisions  were  issued  to  the  troops 
only  two  days  in  the  week,  the  mortality  from  the  same  diseases  ap- 
proximated so  nearly  between  these  two  ranks  as  to  be  almost  an 
e(]^uality.  And  corresponding  facts  to  these  have  been  observed  in 
Gibraltar,  on  the  coast  of  Africa,  and  at  St.  Helena.  The  Sierra 
Leone  Commissioners  on  the  western  coast  of  Africa,  who  investi- 
gated this  subject  on  the  spot,  were  of  opinion  that  the  large  propor- 
tion of  salt  rations  mainly  contributed  to  the  sickness  and  mortality 
from  diseases  of  the  stomach  and  bowels  in  the  form  of  dysentery 
and  diarrhoea ;  and  the  following  statement,  given  by  the  late  Sir 
Alexander  TuUoch  in  his  Statistical  Reports  (page  11)  on  the  sani- 
tary condition  of  the  troops  in  the  West  Command,  shows  the 
marked  reduction  which  took  place  in  the  deaths  from  this  class  of 
diseases  subsequent  to  the  introduction  of  fresh  meat  diet ;  the  mor- 
tality being  reduced  to  a  tenth  part  of  its  former  ratio :     ' 
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In  the  navy  the  same  effects  of  ill-regulated  diet  have  been  ob- 
served, and  the  good  effects  of  a  change.  "  In  1797,"  says  Dr.  Wil- 
son, "  the  victualling  (of  the  navy)  was  changed,  greatly  improved, 
and  consequently  immediate  to  the  change  the  health  of  the  sea- 
men improved  strikingly.  Scurvy^  typhoid  fever  ^  dysentery^  and  ulcer  ^ 
which,  up  to  the  period  of  the  change,  had  produced  great  havoc, 
became  comparatively  rare  in  occurrence  ana  light  in  impression," 
and,  it  may  now  be  added,  are  hardly  known  except  by  name.* 

*  As  Dr.  Christian  liistly  observes,  the  salt  meat  of  military  and  naval  rations  is 
not  the  same  as  the  salt  meat  of  civil  life.    The  former  is  highly  salted,  in  order  to 
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Drained  from  swamps,  and  used  for  drinking  and  cooking  purposes, 
as  it  was  on  the  Chinese  coasts,  it  exerted  a  marked  injurious  in- 
fluence both  in  exciting  and  in  maintaining  the  disease.  In  con- 
nection with  impure  water,  the  reader  is  requested  to  refer  to  what 
is  said  afterwards  under  the  head  of  ^^  Parasitic  Diseases ;"  and  es- 
pecially under  "  Distoma  hcematobiumJ^ 

Many  other  predisposing  causes  favor  the  development  or  propa- 
gation of  the  disease,  especially  amongst  soldiers  in  active  service — 
namely,  long  marches  in  hot  weather,  bivouacking  at  night  in  the 
open  air  (often  extremely  cold  both  absolutely  and  relativelv  to  the 
day),  want  of  sufficient  clothes  and  bedding,  may  be  mentioned  as 
the  chief. 

It  does  not  seem  to  be  so  clearly  understood  as  it  ought  to  be, 
that  dysentery  is  contagious,  or  rather  that  it  is  capable  of  being 
propagated  from  person  to  person.  Being  a  frequent  complication 
or  concomitant  of  contagious  fevers,  it  has  been  believed  to  inherit 
similar  contagious  properties.  In  the  severe  form  of  dysentery,  for 
which  the  old  Infantry  Barracks  of  Secunderabad,  in  the  Deccan, 
have  lonff  been  notorious,  it  has  been  observed  that  men,  laboring 
under  other  diseases,  who  happened  to  be  exposed  to  the  putrid 
effluvia  of  the  excretions  of  dysenteric  patients,  were  often  severely 
aifected  by  the  disease  (W.  C.  Maclean).  There  is,  therefore,'good 
reason  to  believe  that  the  exuviae  of  dysenteric  patients,  as  passed  by 
stool,  may,  like  those  of  typhoid  fever,  propagate  the  disease ;  and 
the  observations  of  Budd  and  Goodeve  give  support  tp  this  view. 

Prognosis. — The  prognosis  in  dysentery  depends  much  on  the 
country  in  which  the  disease  occurs,  and  on  the  combination  of  cir- 
cumstances predisposing  to  the  disease,  not  less  than  on  the  form  or 
type  which  the  disease  may  assume.  In  hot  climates  it  is  calculated 
that  the  deaths  vary  from  one  in  nine  to  one  in  twenty ;  and  on 
actual  service  the  chances  of  recovery  are  much  diminished.  In  all 
returns,  however,  the  total  deaths  recorded  give  a  fsflnt  idea  and 
inaccurate  representation  of  the  real  mortality  resulting  from  dysen- 
tery. If  it  were  possible  to  trace  out  the  men  who  were  invalided 
from  the  army  and  navy  services  from  the  effects  of  this  disease, 
it  would  be  found  that  the  mortality  is  very  much  greater  than  is 
represented  by  tabular  returns.  It  is  a  malady  which,  once  fairly 
engrafted  on  the  system,  never  leaves  it  till  life  itself  becomes  extinct 
(Bryson,  and  others).  It  is  sometimes  also  insidious  in  its  mode  of 
attack  and  progress ;  and  there  is  such  a  desire,  on  the  part  of 
soldiers  especially,  to  avoid  the  restraints  of -hospitals,  that  the  dis- 
ease is  sometimes  beyond  the  power  of  medicine  before  coming  under 
treatment,  especially  in  tropical  commands  (Tulloch).  In  the  cases 
described  by  Dr.  (.Houston  as  those  of  the  second  class  (sec  page  557, 
anle)^  the  chances  of  recovery  are  hopeless  from  the  first,  and  all 
complications  with  scorbutus  are  very  unfavorable.  There  may  be 
diseases  of  a  more  rapidly  fatal  character,  but  there  are  few  which 
entail  so  great  an  amount  of  suffering.  When  once  the  disease  has 
passed  into  the  chronic  form,  it  slowly,  but  not  the  less  surely,  con- 
tinues, by  a  most  loathsome  process,  to  exhaust  the  vital  energies, 
until  death  relieves  the  patient  of  an  existence  rendered  almost  in- 
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"  In  acute  cases,"  says  Sir  James  McGrigor,  "  we  commenced  by 
copious  venesection,  and  immediately  afterwards  cave  twelve  grains 
of  compound  ipecacuanha  powder  every  hour,  wliich  was  repeated 
three  times,  with  plenty'  of  barley-water,  and  profuse  sweating  was 
encouraged  for  six  or  eight  hours.  A  pill  of  three  grains  of  calo- 
mel and  one  of  opium  was  administered  every  second  night,  and  in 
the  intervening  day,  two  drachms  of  sulphate  of  magnesia  dissolved 
in  a  quart  of  light  broth.  The  venesection  was  repeated,  while  the 
strength  and  pulse  permitted  it,  until  the  stools  were  free,  or  nearly 
free,  from  blood.  Dover's  powder  as  a  sudorific  was  always  given 
after  bloodletting. 

"  In  cases  where  the  pains  were  excruciating,  and  attended  with 
tenesmus,  the  warm  bath  gave  instantaneous  relief.  This  plan  be- 
ing steadily  persevered  in  for  a  few  days,  the  inflammatory  diathesis 
of  the  intestinal  canal,  which  had  excited  symptomatic  fever 
throughout  the  general  system,  was  found  gradually  to  be  relieved, 
and  paved  the  way  for  returning  health.  In  this  stage  gentle 
tonics,  with  light  nourishing  diet  cautiously  taken,  and  at  first  given 
in  moderate  proportions,  were  administered  with  the  happiest  etiects. 

**The  disease  was  not  unfrequently  cut  short  by  this  method. 
If,  however,  the  disease  became  chronic,  a  different  mode  of  treat- 
ment was  pursued,  and  not  unsuccessfully,  if  the  disease  had  not 
1>een  of  long  duration,  the  intestinal  canal  not  much  disorganized, 
or  not  complicated  with  other  diseases. 

"The  first  indication  in  this  chronic  state  was  to  relieve  the 
tenesmus  and  procure  easy  stools,  and  with  this  view  ipecacuanha 
was  given,  sometimes  with  calomel,  sometimes  without  it.  The 
neutral  salts  were  given,  or  castor  oil,  jaUip,  and  various  other  med- 
icines of  the  same  class.  The  second  indication  was  to  relieve  the 
number  of  the  stools,  and  to  restore  tone  to  the  alimentary  canal. 
With  this  view  Dover's  powder,  the  compound  powder  of  chalk  with 
opium,  astringents,  ana*  demulcents,  with  aromatics,  were  given, 
occasionally  interspersing  laxatives,  and  obviating  particular  symp- 
toms as  they  occurred.  Lastly,  an  infusion  of  bitters  was  given,  to 
restore  tone  to  the  relaxed  intestine," 

In  addition  to  these  remedies,  Sir  James  McGrigor  states  that 
the  balsam  of  copaiba j  an  infusion  of  calumlm^  ha^matoxylon,,  kino^  and 
nateehu^  assisted  by  opium  occasionally,  gave  much  relief,  and  also 
the  administration  of  a  variety  of  enemata,  and  especially  one  of  a 
strong  solution  oi  supcracetate  of  lead  ;  while  in  cases  of  liver  affec- 
tion, lie  adds  "that  friction  of  the  abdomen  with  mercurial  oint- 
ment gave  the  least  irritation,  and  at  the  same  time  produced  less 
debility." 

Such  is  the  statement  of  the  practice  pursued  in  dysentery  dur- 
ing the  Peninsular  war,  on  a  scale  whose  magnitude  has  seldom 
l)een  surpassed  even  in  modern  times.  If,  however,  we  look  to  the 
returns,  we  find  it  highly  probable  that  not  more  than  two  out  of 
three  of  those  attacked  ultimately  recovered. 

The  bark  of  the  root  of  calotropis  gigantea  (or  mwlar)  has  been 
recently  used  in  India,  and  found  to  be  an  excellent  substitute  for 
ipecacuanha.    It  is  used  in  doses  of  a  scruple  to  a  drachm,  is  a  relia- 
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[CHRONIC  CAMP  DYSENTERY. 
(Dr.  Cltmer.) 

Hiftory. — ^The  extreme  frequency  and  mortality  of  this  disorder  in  the 
armies  during  the  late  civil  war  give  it  interest  and  importance  to  the 
American  physician.     More  than  one-fourth  of  all  the  cases  of  disease 


the  most  sthenic  forms  of  the  disecLse^  and  confine  the  use  of  leeches  within  the  nar- 
rowest limits. 

"Mtrenrj. — It  is  certain,  too,  that  mercury  is  yearly  less  and  less  used  in  India 
than  it  was,  and  there  is  much  evidence  to  show  that  a  corr<^sponding  reduction  in 
the  mortality  of  the  disease  has  been  the  result.  The  objections  to  its  use  are  numer- 
ous,— it  entails  great  suffering  on  the  patient,  if  pushed  to  ptyalism,  aggravating  his 
miseries,  and  too  often  permanently  injuring  his  constitution ;  it  has  no  specific  action 
on  the  disease,  and  its  cholagogue  effects  can  be  attained  by  remedies  which  are  not 
open  to  such  objections  as  can  be  brought  against  mercury.  (With  regard  to  its 
CDolagogue  effects,  grave  doubts  are  thrown  by  the  experiments  of  Dr.  George  Scott, 
referred  to  at  the  footnote.of  page  160  by  the  author.)  In  sloughing  dysentery  it  is 
followed  by  the  worst  results;  and  the  observations  of  clinical  observers  in  India 
have  shown  that  individuals  under  the  influence  of  mercury  are  not  only  not  exempt 
from  attacks  of  the  disease,  but  are  peculiarly  prone  to  be  affected  by  it.  This  is  the 
case  in  a  very  marked  degree  in  Asiatics  (Morrbbad  and  Maclean). 

'* Ipaeaeuaiilia. — This  remedy  has  long  been  used  in  South  America  in  the  cure  of 
dysentery, — whence,  indeed,  it  came.  It  was  much  used  in  India  until  the  mercurial 
notions  of  James  Johnston  prevailed.  It  was  again  used  by  Dr.  Twining,  of  Bengal, 
by  whom  it  was  strongly  recommended,  and  also  by  Dr.  Mortimer,  of  Madras. 
Twining  combined  it  with  blue  pill  and  gentian,  and  used  it  chiefly  in  small  and  oft- 
repeated  doses.  In  South  America  the  practice  has  always  been  to  administer  an 
inhision  of  the  bruised  root, — zij  being  infused  over  night  in  ,^iv  of  water,  and 
given  early  in  the  morning.  In  *reru  it  is  given  in  doses  of  ^ss.  to  3J  of  the  powdered 
root  in  a  little  syrup  and  water.  This  practice  of  giving  ipecacuanha  in  large  doses 
has  lately  been  revived  in  India  with  encouraging  success,  and,  I  believe,  the  greatest 
number  of  cures.  It  appears  to  act  on  the  portal  capillaries,  and  on  those  of  the 
mucous  membrane  of  thn  bowels,  and  to  determine  powerfully  to  the  skin.  It  is 
usually  given  in  doses  of  half  a  drachm  or  a  drachm^  either  in  pills  or  bolus^  or  suspended 
in  muHlage,  according  to  the  fancy  of  the  patient.  It  is  advisable  to  give  an  opiate  half 
an  hour  before^  and  to  withhold  all  drink  for  so?ne  hours.  Unless  there  be  hepatic  com- 
plication, it  seldom  happens  that  much  vomiting  is  caused  by  these  large  doses;  on 
the  contrary,  they  are  often  tolerated  when  smaller  doses  are  rejected.  The  dose 
should  be  repeated  in  about  six  hours.  A  sufiSeient  interval  should  be  allowed  to 
intervene  between  the  doses  of  ipecacuanha  to  admit  of  the  patient  being  sustained 
by  nourishment  adapted  to  the  stage  of  the  disease.  I  need  hardly  add  a  caution  not 
to  press  the  remedy  too  far. 

**  Dr.  Cornish,  of  the  Madras  army,  has  shown  from  oflScial  documents  that  the 
mortality  from  acute  dysentery  in  Southern  India  under  mercurial  treatment  was 
7.1  per  cent.  Since  the  general  introduction  of  ipecacuanha  in  full  doses  it  has  fallen 
to  1.8.  Dr.  Ewnrt,  of  Bengal,  has  shown  that  equally  good  results  have  followed 
the  same  system  in  that  Presidency.  During  the  forty-two  years  from  1812  to  1853- 
64  the  mortality  among  European  troops  in  the  Bengal  Presidency  amounted  to 
88.2  in  the  thousand.  But  during  I860,  when  large  doses  of  ipecacuanha  were 
administered,  the  mortality  was  only  28.87  in  the  thousand. 

"Great  credit  is  due  to  Mr.  Docker,  of  the  7th  Royal  Fusileers,  for  recalling 
practitioners  to  the  use  of  this  invaluable  remedy  {vide  Grant's  Annals  of  Military 
and  Naval  Surgery j  vol.  i). 

"In  no  disease  is  early  treatment  more  necessary  than  in  dysentery,  and  I  believe 
that,  if  conducted  as  above,  except  in  the  malignant  and  *  putrid'  forms,  we  may 
look  for  good  results  in  a  largo  proportion  of  cases.  Turpentine  epithems  and  fomen- 
tations should  be  diligently  used,  and  the  patient's  strength  should  be  supported  by 
nourishment  of  a  bland  kind,  suited,  in  aegrees  of  nutritive  value,  to  the  stage  of 
the  disease. 

"In  the  scorbutic  form  we  have  a  valuable  remedy  in  the  Bael  fruity  when  pro- 
curable. This  fruit  contains  a  large  quantity  of  tannin^  with  vegetable  mucus,  a 
bitter  principle,  and  a  vegetable  acid.     It  is  much  used  in  Bengal;  and  in  the 


NATURB  AND   CAUSBS   OF   CHRONIC   GAMP   DTSBNTBRT. 


567 


meat  and  vegetables  were  deficient,  bnt  also  by  the  presence  of  weH- 
marked  scorbutic  phenomena.  The  influence  of  climate  and  season  is 
abundantly  proved  by  the  detailed  statistics  of  individual  armies  and 
localities.  The  amount  of  greatest  prevalence  in  any  given  army  was 
also  the  month  of  the  greatest  prevalence  of  intermittent  fever. 

Like  camp  fever  and  intermittents,  diarrhoea  and  dysentery  were  most 
frequent  in  the  Central  region,  less  so  in  the  Atlantic,  and  least  in  the 
Pacific  region.  In  the  Central  region  the  cases  were  more  numerous 
than  the  strength  during  the  first  year,  and  nearly  equal  to  the  strength 
during  the  second ;  in  the  Atlantic  they  were  more  than  half  the  strength 
during  the  firat  year,  and  more  than  three-quarters  during  the  second ; 
in  the  Pacific  region  they  were  each  year  somewhat  over  one-quarter  the 
strength.  The  differences  between  the  ratio  of  mortality  to  strength  in 
the  three  regions  was  still  more  striking.  In  the  Central  region  there 
was  9  per  1000  of  mean  strength  during  the  first  year,  and  23  per  1000 
the  second;  in  the  Atlantic  1  per  1000  during  the  first  year,  and  9  per 
1000  the  second ;  in  the  Pacific  region  less  than  1  per  1000  during  each 
year.  The  ratio  of  deaths  to  cases  shows  strikingly  the  influence  of 
region. 

Relation  between  Cases  and  Deaths  of  Diarrhcea  and  Dysentery. 
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The  influence  of  season  in  each  of  the  regions  was  most  marked.  Dys- 
entery and  diarrhoea  were  by  far  most  frequent  in  the  summer  and  au- 
tumnal months.  In  the  Atlantic  region  the  greatest  monthly  ratio  was 
during  July,  1861,  after  which  it  diminished  through  the  fall  and  winter, 
but  again  increased  from  March  to  June,  1862;  July,  1862,  was  the 
maximum  month  for  the  second  year.  The  cases  greatly  diminished  in 
August,  after  the  Army  of  the  Potomac  had  withdrawn  from  the  Penin- 
sula to  near  Washington ;  but  increased  in  September,  and  attained  a 
second  maximum  in  October,  which  is  the  month  in  which  intermittents 
were  most  frequent  in  this  region  ;  it  then  diminished  steadily  till  April, 
1863,  increasing  again  in  May  and  June.  In  the  Central  region  the 
maximum  month  is  August,  1861,  after  which  there  is  a  gradual  diminu- 
tion till  December,  an  increase  in  January,  1862,  a  falling  off  in  Febru- 
ary, and  a  great  increase  in  March  and  April.  The  monthly  ratio  became 
gradually  less  during  May,  June,  July,  and  August,  but  increased  con- 
siderably in  September,  after  which  it  gradually  diminished  until  Janu- 
ary, 1863,  when  it  increased  again,  and  made  subsequently  but  slight 
fluctuations.  On  the  Pacific  coast  the  disease  was  most  frequent  during 
the  summer  and  autumnal  months.     The  following  tables  give  the  rates : 
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generally  of  a  slate,  dark-red,  brownish,  or  greenish-brown  color;  the 
base  of  the  ulcers  is  yellowish  or  yellowish-brown,  often  with  brown  or 
blackish  sloughs  adhering  to  their  surface  or  edges.  This  group  repre- 
sents a  more  advanced  stage  of  the  disease.  (3.)  In  addition  to  the 
lesions  of  the  first  and  second  groups,  the  surface  of  the  large  intestine 
is  more  or  less  coated  with  a  yellowish,  or  greenish-yellow,  or  brownish- 
yellow  croupous,  pseudo-plastic,  caco-plastic,  or  false  membrane,  similar 
to  the  membrane  formed  in  the  air-passages  in  diphtheria,  and  which 
sometimes  extends  to  the  small  intestines,  and  is  generally  found  in 
those  who  have  died  during  the  supervention  of  acute  dysenteric  symp- 
toms. Examination  by  the  microscope  of  properly  prepared  sections 
shows  it  to  be  composed  of  innumerable  round  cells  (lymph-cells,  pus- 
ceUs),  held  together  by  an  adhesive  granular  matrix,  more  or  less  re- 
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FnpcDdlcnlar  Mction  of  ulcerated  colon  In  Chronic  Camp  Diarrhoea,  oat  transrerfelj.  A  A  A  A.  Fol- 
lidM  of  LiebvrkGhn.  B  B.  Muacle  of  Brucke.  C  0  C  0.  Suhmticonii  oonnvctlTe  tlanne.  D  D  D  D.  Clrealar 
«vw1e  of  th«  enloo.  EBB.  Loofritndinal  maMl(>s,  cut  transTerecly ;  at  H  H,  two  of  the  longitudinal  hands 
tf  thin  lajer.  F  F  F.  Peritoneal  layer.  G  0  0  O.  Polntu  of  verj  active  cell  multiplieetlon.  I  I.  An  arterr 
and  Teln  eutthrongh  tranRTemely.  1.  A  deep  fullicnlar  ulcer,  extending  to  the  manenlar  layer.  2.  A  smari 
mperlldal  nicer,  which  han  penetrated  to  the  8ubmucoufi  connective  tiwae.  3.  An  ulcer  of  great  siae,  pene- 
trating nearly  to  the  moBcuiar  layer,  which  is  covered  with  granulations.    (Woodward.) 


sembling  coagulated  fibrine.  The  origin  of  this  membrane  may  be  traced 
to  a  rapid  multiplication  of  epithelial  cells  and  superficial  connective 
tissue  corpuscles  of  the  diseased  mucous  membrane. 

Two  forms  of  ulceration  are  observed  in  the  colon :  in  the  first,  the 
process  begins  in  the  closed  follicles ;  in  the  second,  in  the  intestinal 
epithelium  or  the  glandular  layer.  The  closed  follicles  enlarge  by  mul- 
tiplication of  their  cellular  elements  till  they  project  as  little  tumors 
above  the  surface,  as  shown  in  Fig.  D,  in  which  is  the  enlarged  solitary 
follicle.  The  tumor,  having  en- 
larged to  a  certain  extent,  t\\\>- 
tures;  its  cellular  elements  es- 
cape, and  a  minute  ulcer  is  form- 
ed, as  shown  in  Fig.  E,  in  which 
is  the  ruptured  follicle,  with  the 
minute  ulcer.  The  cells  or  cor- 
puscles of  the  connective  tissue 
surrounding  the  enlarged  follicle 
now  multiply,  and  the  ulcer 
spreads  by  the  superficial  cells 
floating  off  into  the  intestinal 
cavity,  while  a  new  base  is  con- 
tinually formed  by  the  multipli- 
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(nitric  and  sulphurous),  the  nitrate  of  silver,  the  oil  of  erigeron  canadensis, 
persulphate  and  pemitrate  of  iron,  &c.  When  present,  as  they  generally 
are,  the  malarious  and  scorbutic  phenomena  must  be  specially  treated. 
Climate  is  the  essential  element  in  the  treatment; 'its  influence  is  absolute 
and  abiding ;  and  without  it  permanent  results  are  rarely,  if  ever,  attained. 
The  value  of  climate  in  chronic  camp  dysentery  was  recognized  during 
the  Mexican  war ;  and  during  the  late  civil  war,  the  Medical  Department 
of  the  Army  was  fully  alive  to  the  advantages  to  be  derived  from  it ;  and 
it  is  conclusively  shown  that  the  number  of  recoveries  bore  a  direct  rela- 
tion to  the  latitude  of  the  climate,  and  its  freedom  from  paludal  poison, 
in  which  the  patients  were  treated.  Soldiers  with  chronic  diarrhoea  were, 
in  the  Atlantic  region,  transferred  to  the  hospitals  in  the  State  of  Ver- 
mont, and  in  the  Central  region,  to  high  northern  regions,  Keokuk,  la., 
Madison,  Wis.,  Detroit,  &c.,  and  with  favorable  results. 

During  the  second  year  of  the  war,  the  proportion  of  deaths  from  chronic 
dysentery  in  the  general  hospitals  of  New  England,  was  1  to  every  48.8 ; 
New  York  City  and  State,  and  New  Jersey,  1  in  18.^  ;  Pennsylvania  and 
Delaware,  1  in  15 ;  Maryland  and  District  of  Columbia,  1  in  11.4 ;  the  Vir- 
ginia, North  and  South  Carolina  coast,  1  in  t.l.  The  writer's  experience 
during  two  years  as  Medical  Director,  Department  of  the  South,  was  that 
under  no  medical  or  dietetic  treatment  was  a  single  case  cured,  and  but 
few  beneflted ;  the  mortality  being  very  great,  until  the  plan  of  sending 
all  the  cases  of  the  disorder,  as  soon  as  it  became  developed,  to  North- 
em  hospitals.  In  the  Central  region  the  relative  influence  of  latitude  was 
obser^-ed,  though  the  mortality  was  greater,  being  1  in  8.53  in  the  hos- 
pitals of  Cincinnati,  Ohio ;  and  1  in  4.7  in  those  of  New  Orleans,  Ijouisi- 
ana.  In  the  hospitals  of  Keokuk,  la.,  the  death-rate  was  1  in  9.1 ;  in  St. 
Louis,  1  in  5.2 ;  and  in  Cairo,  situated  on  the  alluvial  peninsula  formed 
by  the  junction  of  the  Mississippi  and  Ohio  rivers,  and  where  the  most 
intense  malarial  influences  prevail,  it  was  1  in  3.98.  The  diet  should  be 
antiscorbutic,  and  fresh  vegetables  ana  ripe  fruits  are  useful ;  fresh  meat, 
well  minced,  and  broth  made  from  it  and  not  from  any  extractum  camis, 
with  milk,  cream,  and  eggs,  should  be  allowed,  according  to  the  state  of 
the  digestive  organs.  The  sulphites  in  weak  vegetable  bitter  infusions, 
will  check  the  fermentative  and  putrefactive  tendency  in  the  stomach  and 
upper  intestines,  and  aid  digestion.] 


DIARRHCEA. 

JjATIS f  Alvus  soluta ;  French,  DiarrhSe;  QKKMAJff  Dareh/all — Syn.j  Diarrhoe  ; 

Italian,  Diarrea. 

Definition. — A  frequent  discharge  of  loose  or  fluid  alvine  evacuations^ 
without  tormina  or  tenesmus. 

Pathology. — This  affection  is  rather  a  consequence  or  a  symptom 
of  certain  pathological  states  than  of  itself  a  disease  ;  yet,  us  there 
are  many  agents,  both  of  a  moral  and  i)hy8ical  nature,  that  act  thus 
upon  the  human  body  ;  and  as  there  are  also  many  known  morbid 
poisons  which  bring  about  this  state,  it  merits  some  notice  in  the 
class  of  diseases  now  under  consideration.  It  is  a  morbid  action  of 
function,  rather  than  any  disease  of  structure,  being  nnassociated 
with  any  definite  specific  lesion  of  vital  parts.     It  may  be  regarded 
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variety.  It  corresponds  to  the  ^^ diarrhoea  lientertca^^  of  the  older 
authors.  The  most  marked  and  characteristic  phenomena  which 
attend  the  disease  are  due  to  the  almost  total  suspension  of  the  di- 
eestive,  assimilative,  and  absorbent  functions,  the  eaesta  often  dif- 
ferinff  but  little  in  appearance  from  the  inaesta.  Such  a  form  of 
diarrnoea  occurs  more  frequently  in  children  before  the  period  of  the 
second  dentition  than  at  later  periods.  It  is  frequently  the  conse- 
quence of  previous  inflammatory  irritation  of  the  alimentary  mucous 
surface,  and  disease  of  the  mesenteric  glands.  It  seems  as  if,  in  this 
variety,  the  stomach  had  lost  its  tone  or  vital  energy,  as  well  as  the 
mucous  membrane  of  the  alimentary  canal ;  and  it  no  doubt  results, 
in  the  first  instance,  from  indigestion.  This  was  a  frequent  form  of 
diarrhcea  an^ongst  the  soldiers  in  the  Crimea,  as  observed  by  Dr. 
Lyons ;  and  the  soldiers  themselves  observed  it,  and  were  in  the 
habit  of  saying,  "  It  is  of  no  use  eating,  as  our  food  passes  through 
us  in  the  same  state  as  it  goes  in."  The  appetite  is  usually  vora- 
cious ;  and  when  this  form  of  diarrhoea  continues  long,  the  debility 
becomes  extreme  ;  and  when  death  takes  place,  it  is  from  stupor  and 
exhaustion. 

In  a  jjractical  point  of  view,  these  are  the  principal  varieties  of 
idiopathic  diarrhoea  which  require  to  be  distinguished ;  and  the 
diagnosis  of  the  form  of  diarrhoea  symptomatic  of  the  invasion  of 
other  diseases  are  noticed  under  the  special  diseases  of  which  they 
form  a  part. 

Treatment. — ^For  practical  purposes,  the  treatment  of  these  three 
forms  of  idiopathic  diarrhoea  may  be  founded  on  the  following  indi- 
cations— ^namely,  Jirsty  that  in  which  the  tongue  is  deaUj  the  pulse 
quiet,  and  all  constitutional  reaction  absent ;  and,  second^  tRat  in 
which  the  tongue  is  white  and  coated,  the  jiulse  accelerated,  some 
fever  present,  and  the  pain  or  soreness  constant  and  increased  by 
pressure.  The  stools  in  either  case  may  be  black,  green,  white,  or 
mixed  with  blood  indifferently. 

When  the  tongue  is  cleans  if  the  disease  be  quite  incipient,  the 
usual  practice  is  to  give  one  dose,  consisting  of  an  opiate,  combined 
with  a  ffentle  cathartic.  The  form  may  be  one  grain  of  opiam^  com- 
bined with  a  drachm  of  compound  rhubarb  powder^  or  combined  with 
five  grains  ofcalomeL  TcTremove  any  offending  matter  that  may  be 
present,  their  action  may  be  aided  by  castor  oil,  or  a  saline  cathartic, 
such  as  a  Seidlitz  powder.  Sometimes  it  may  be  advisable  to  omit 
the  opium,  and  to  combine  antacid  remedies  with  the  purgative,  as 
in  the  following  prescriptions: 

B.  Sodae  Bicarbonatis,  Hydrargyri  cum  cretfi,  &&  gr.  ij — ad  gr.  v ; 
Magnesi«e  Carbonatis,  gr.  iij — ad  gr.  vj ;  Pulv.  Rhei,  gr.  v — ad  gr.  viij ; 
miace. 

Or: 

B.  Sodae  Bicarbonatis;  Pulv.  Rhei;  Pulv.  Calumbae,  aa  gr.  iv — adgr. 
vl;  misce. 

The  administration  of  such  a  powder  may  be  repeated  at  inter- 
vals— twice  or  thrice  a  day ;  and  ipecacuanha  in  small  doses  (a 
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Sulphuric  acid,  in  doses  of  the  officinal  diluted  drug,  of  twenty 
to  thirty  drops,  with  water  simply,  or  combined  with  the  compound 
tincture  of  gentian,  has  been  found  a  useful  remedy.  The  sulphuric 
acid  may  be  alternated  with  the  nitro-muriatic  acid,  and  prescribed 
in  a  similar  manner. 

The  dietetic  treatment  should  be  limited  to  slops,  puddings,  and 
whitefish  boiled,  and  the  drink  to  weak  brandy  and  water,  which 
acts  locally  as  an  astringent,  and  generally  as  a  diffusible  stimulus. 


MALIGNANT  CHOLERA. 

Latin.  Cholera  pestifera — Idem  valenti  Cholera  serosa^  Cholera  spastica^  Cholera 
oMiatica;  French,  ChoUra  asiaiiqiie;  Germ  an.  Cholera  nostras — Syn.,  Cholera^ 
Asiaiisehe  Cholera  ;  Italian,  CoUra  morbus. . 

Definition. — A  disease  essentially  of  miasmatic  origin^  developed 
under  certain  at^nospheric  and.  terrestrial  local  conditions  in  Europe^ 
Asia^  and  America^  and  capable  of  being  propagated  or  diffused^  to  a 
certain  extent^  over  the  surface  of^  the  earthy  through  the  atmosphere^  or 
in  some  other  wag^  and  also  by  means  of  human  intercourse  between  the 
healthy  and  the  sick.  It  is  characterized  in  mxiny  {but  not  in  all)  cases 
by  premonitory  diarrhoea^  sudden  muscular  debility^  tremors^  vertigo^ 
occasional  nausea^  and  spasmodic  pains  in  the  bowels^  depression  of  the 
functions  of  respiration  and  circulation^  and  a  sense  of  faintness ; 
copious  purging  of  serous  fluid  and  sometimes  blood,  sueceeaed  by  vomr 
iting  and  burning  heat  at  the  stomach,  coldness  and  dampness  of  the 
whole  surface  of  the  body,  coldness  and  lividness  of  the  lips  and  tongue, 
cold  breath,  a  craving  thirst,  a  feeUe  rapid  pulse,  difficult  and  op- 
pressed respiration,  with  extreme  restlessness  {a  state  expressed  in  physio- 
lexical  language  //?/  the  term  "  anxietas  "),  suppressed  urinary  secretion, 
liueness  of  the  entire  surface  of  the  body,  a  sunken  and  appalling  coun- 
tenance^ a  peculiarly  suppressed  voice,  a  peculiar  odor  from  the  body, 
partial  heats  of  the  prmcordia  and  forehead— fatal  collapse,  or  reaction 
and  secondary  fever.  Under  conditions  favoralde  to  its  development  it 
often  becomes  epidemic. 

Pathology — During  recent  years  volumes  have  been  written  on 
tlie  nature  and  causes  of  cholera ;  and  the  description  of  it  which  I 
here  give  is  chiefly  drawn  from  the  writings  of  men  who,  while 
they  have  been  themselves  original  observers  of  the  disease  through- 
out an  extensive  exj)erience  m  this  country,  in  India,  and  in  the 
north  of  Euro|)e,  have  since  been  the  able  expositors  and  philo- 
sophical critics  of  the  numerous  official,  original,  and  independent 
scientific  accounts  of  it  which  have  been  lately  given  to  the  world. 

The  remote  cause  of  cholera  is  unquestionably  a  poison;  and 
that  it  should  spread  over  countries  which,  in  respect  to  climate, 
soil,  geological  formation,  and  also  as  to  the  moral  and  physical 
habits  of  the  population,  are  the  most  opposite  to  those  where  it 
first  originated,  is  only  explicable  by  the  hypothesis  of  its  propaga- 
tion by  a  specific  poison. 

One  doctrine,  therefore,  now  very  generally  accepted  regarding 
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term  "  algide"  first  used  by  the  French  pathologists,  very  properly 
designates  one  of  its  most  remarkable  and  constant  symptoms — 
namely,  the  diminution  of  animal  heat.  The  sensation  of  cold  com- 
municated to  the  observer  has  been  compared  to  that  experienced 
on  touching  a  moist  bladder  or  the  skin  of  a  frog.  The  algide 
symptoms,  therefore,  essentially  constitute  the  characteristic  phe- 
nomena of  this  disease.  In  proportion  to  them  is  the  malignity 
and  rapidity  of  the  case.  They  aiford  the  only  measure  of  its  se- 
verity, and  from  them  only  can  a  correct  prognosis  be  formed.  The 
vomiting,  purging,  and  cramps  are  consiaered  as  non-essential  phe- 
nomena ;  for  authentic  cases  of  cholera  are  on  record  entirely  di- 
vested of  these  symptoms;  and  the  suddenness  with  which  the 
poison  sometimes  extinguishes  life  is  extremely  remarkable.  In- 
stances of  death  taking  place  in  two,  three,  four,  or  six  hours,  are 
by  no  means  uncommon.  When  the  disease  broke  out  at  Teheran, 
in  May,  1846,  Dr.  Milroy  states  that  those  who  were  attacked 
dropped  suddenly  down  in  a  state  of  lethargy,  and  at  the  end  of 
two  or  three  hours  expired,  without  any  convulsions  or  vomitings, 
but  from  a  complete  stagnation  of  the  blood.  In  Bulgaria,  during 
the  outbreak  of  cholera  in  the  allied  armies,  in  the  summer  of  1854, 
the  rapidly  fatal  character  of  the  early  cases  was  notorious.  Such 
records  confirm  the  views  developed  by  Drs.  Parkes,  Johnson,  Sir 
Thomas  Watson,  and  others,  as  to  the  essentially  poisonous  nature 
of  the  disease,  and  the  very  rapid  depressing  influence  of  the  poison. 
It  is  plain,  also,  that  a  poison  so  powerful,  so  suddenly  overwhelm- 
ing all  Nature's  eftbrts  at  resistance,  does  not  allow  time,  in  many 
cases,  for  any  secondary  or  specific  actions  to  be  set  up. 

After  death,  during  collapse,  the  following  lesions  have  been 
noticed :  The  follicular  structure  of  the  intestinal  canal  has  been 
found  to  be  swollen,  and  the  intestine  filled  more  or  less  with  a 
turbid,  inodorous,  semi-diaphanous  fluid,  usually  compared  to  a  thin 
starch  or  rice-water,  the  remains  of  that  immense  secretion  which 
has  taken  place  during  life,  and  which,  being  tested,  has  been  found 
sometimes  acid  and  sometimes  alkaline.  It  is  found  in  its  most 
unmixed  condition  in  the  small  intestines.  It  consists  of  a  thicker 
and  thinner  portion,  and  it  appears  to  be  the  latter  which  chiefly 
constitutes  the  "  rice-water  "  stools,  which  may  be  passed  ofl:'  with- 
out admixture  of  the  thicker  substance.  A  layer  of  grayish  mucus 
has  also  been  found  coating  the  whole  of  the  mucous  meml)rane  of 
the  alimentary  canal,  but  without  a  trace  of  bile,  although  the  gall- 
bladder is  usually  filled  with  that  fluid.  If  the  first  stage  has  been 
prolonged,  the  mucous  membrane,  of  the  alimentary  canal  is  of  a 
livid  color,  and  in  some  instances  has  presented  a  mammillated  ap- 
pearance, caused  by  an  enlargement  of  the  tubular  glands,  from 
which  a  white  Ofjaque  fluid  can  be  squeezed  out  and  the  maimnil- 
lated  appearance  enaced. 

The  liver,  the  spleen  and  the  kidneys  have  in  general  been  found 
gorged  with  blood  as  to  their  veins,  and  the  veins  of  the  kidneys 
are  quite  as  visible  as  from  "  contracted  mitral-valve  "  disease  (Sut- 
ton) ;  and  this  engorgement  extends  even  to  the  bones,  which,  Louis 
says,  appear  as  if  the  animal  had  been  fed  on  madder.     The  capillary 
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of  collapse  in  cholera,  from  an  original  drawing  by  Mr.  John  Wood. 
The  lungs  weighed  very  much  less  than  usual,  often  not  half  their 
usual  weight ;  and  on  section  they  appear  dry.  The  blood  they 
contain  is  all  in  the  branches  of  the  pulmonary  arteries :  it  is  black- 
looking  blood — thicker  than  usual,  but  still  fluid,  so  that  on  punc- 
turing a  vein,  such  as  the  jugular,  it  escapes  in  such  quantities  that 
the  nght  side  of  the  heart  is  emptied  in  a  few  minutes  (Sutton). 
The  anterior  portions  of  the  lungs  were  of  a  gray  color — very  much 
paler  than  normal :  the  posterior  portions  and  the  bases  of  the  lungs 
were  much  darker  in  color,  soft  in  consistence,  and  easily  broken 
down.  A  section  of  the  lung  substance  rapidly  became  of  a  bright 
scarlet  color  on  exposure  to  the  air. 

Such  are  the  appearances  which  the  body  has  presented  when 
the  patient  has  died  in  the  first,  the  asphyxiated,  pulseless,  or  col- 
lapse stage.  The  enlargement  of  the  solitary  follicles  of  the  intes- 
tines is  believed  to  be  peculiar  to  those  cases  in  which  diarrhoea,  or 
other  disorder  of  the  alimentary  canal,  had  for  some  time  preceded 
the  fatal  attack.  This  enlargement  bears  no  relation  to  the  inten- 
sity of  the  disease,  being  often  most  conspicuous  in  the  least  severe 
cases ;  and  it  is  an  appearance  now  considered  of  secondary  impor- 
tance, and  consequent  on  the  purging.  In  the  experience  of  JDr. 
W.  T.  Gairdner  it  has  been  found  m  about  two-thirds  of  the  cases. 

When  the  patient  has  survived  until  reaction  has  taken  place, 
and  the  second  or  febrile  stage  has  been  formed,  the  body  no  longer 
presents  that  shrunk,  worn,  and  livid  appearance  it  did  on  death 
taking  place  in  the  first  stage ;  but,  on  the  contrary,  rather  a  full 
and  plump  appearance.  The  injection  of  all  the  large  organs  dis- 
appears, the  blood  being  recalled  to  the  surface  of  the  body.  The 
alimentary  canal  is  no  longer  distended  with  the  turbid  secretion 
peculiar  to  cholera,  but  contains  a  thin  yellowish  purie  of  fecal 
matter,  having  the  usual  odor.  The  mucous  membrane  of  the 
alimentary  canal  has  now,  however,  been  found  more  or  less  dif- 
fusely inflamed,  sometimes  in  all  its  divisions,  but  more  especially 
in  the  pyloric  portion  of  the  stomach,  and  also  in  the  duodenum. 
The  glands  of  Peyer,  as  well  as  the  solitary  glands,  though  occa- 
sionally found  enlarged,  were  seldom  found  ulcerated;  but  when 
that  was  the  case  the  corres|X)nding  mesenteric  glands  were  also 
enlarged,  being  sometimes  pale  or  purple,  and  when  cut  into,  gave 
issue  to  a  dark  liquid  blood. 

The  post-mortem  appearances,  and  the  order  of  the  symptoms 
tend  to  show  that  the  blood  is  obstructed  in  its  passage  through 
the  lungs ;  and  that  the  loss  of  animal  heat,  embarrassment  of  the 
respiration,  and  gradual  arrest  of  circulation,  are  produced  by  some 
aberration  of  tlie  proper  respiratory  changes,  or  impiMliment  to 
them.  I^ut  as  the  mechanical  part  of  respiration  remains  i>erfect, 
and  as  there  is  no  impairment  in  the  voluntary  command  of  the 
respiratory  muscles,  and  as  the  heart  evidently  beats  in  many  cases 
till  stopiKjd  by  the  want  of  blood  on  the  left  side,  and  by  its  accu- 
mulation on  the  right  side,  ''we  are  compelled  to  look, '  says  Dr. 
l^arkes,  "for  the  cause  of  such  arrest  of  the  circulation  in  the  only 
remaining  element  of  respiration — namely,  in   the  blood  itself' 
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served  by  Dr.  Parkes  as  occurring  in  little  less  than  a  quarter  of  the 
whole  number  of  cases  observed  by  him.  The  presence  of  fibrinein 
the  blood  was  not  indicated  by  any  coagulation  either  in  or  out  of 
the  body ;  and,  whether  coagulated  or  not,  the  blood  has  usually  a 
dark  color  ;  but  it  generally  acquired  an  arterial  tint  when  brought 
into  contact  with  tie  air  in  thin  layers.  Dr.  Robertson's  observa- 
tions were  made  on  the  cases  occurring  in  the  Edinburgh  epidemic 
of  1848  and  1849 ;  while  Dr.  Parkes 's  observations  were  made  on  two 
severe  epidemics  of  cholera  in  India  in  1843  and  1845.  He  also  made 
the  interesting  observation,  that  a  few  drops  of  the  thick  substance 
taken  from  the  bitestines  had  sometimes  the  eftect  of  restoring  the 
vivid  arterial  color  of  the  blood.  During  the  transudation  into  the 
intestinal  canal,  it  appears  that  the  diffusion  currents /rom  the  blood 
into  various  structures  are  diminished;  while,  on  account  of  the 
density  of  the  blood,  the  invei^se  currents /rom  these  structures  to  the 
blood  are  augmented  in  rapidity.  In  this  way  fluids  are  drawn 
from  the  muscles,  the  viscera,  and,  in  fact,  most  of  the  tissues ;  and 
it  is  probable  that  these  fluids  are  charged  with  substances  (such  as 
sugar,  &c.)  which,  under  ordinary  conditions,  are  taken  very  much 
more  slowly  into  the  blood,  and  are  soon  decomposed  when  they  get 
there.  The  extent  to  which  the  blood  is  contaminated  and  injured 
by  this  admixture,  and  also  by  the  retention  of  urinary  constituents, 
is  not  yet  accurately  known.  "  When  we  remember,"  says  Dr. 
Parkes,  "  the  great  share  taken  by  the  blood-globules  in  the  respi- 
ratory and  heat-furnishing  processes,  it  is  scarcely  possible  to  avoid 
ccmcluding  that  their  loss  of  salts  is  connected  with  the  character- 
istic cyanosis  and  lower  temperature  in  cholera.  In  ynost  cases  there 
is  vomiting  and  purging  before  there  is  loss  of  heat,  though  this 
very  soon  follows  in  a  sligli^  degree,  and  then  gradually  augments. 
In  other  wonls,  the  diarrnoea  coincides  with  the  first  or  early  chemi- 
cal changes  in  the  blood — the  transudation  of  some  of  the  constitu- 
ents of  the  serum.  The  lowered  temperature  follows  afterwards,  at 
the  time  when  we  know  that  diffusion  from  the  blood-cells  into  the 
serum  must  be  taking  place,  and  augments  gradually  as  the  diffusion 
increases."  In  all  the  cases  examined  by  Dr.  Marcus  at  Moscow,  in 
1832,  the  clot  and  serum  evinced  acid  qualities  on  the  application  of 
litmus,  except  in  four  cases,  where  the  discharges  were  watery  and 
the  reaction  alkaline.  The  phenomena  of  the  disease  may  thus  be 
traced  from  the  transudation  of  serum  constituents  as  the  starting- 
point.  All  the  other  chemical  changes  in  the  blood,  and  the  most 
marked  symptoms  (such  as  the  abnormal  respiratory  process),  fol- 
low as  a  matter  of  course. 

But  the  question  may  be  also  put  in  another  fonn,  as  it  has  been 
already  so  well  put  by  the  able  reviewer  of  Dr.  Johnson's  book  in 
the  Saturday  Review^ — "  ^^"hy  has  the  circulating  blood  stopped 
here  (in  the  pulmonary  arteries),  and  by  what  means  has  it  been 
brought  to  a  stand  ?  Were  the  arrest  of  motion  due  to  gradual 
thickening  in  consequence  of  the  continued  abstraction  of  its  liquid 
portion,  it  would  be  found  stagnating  in  the  capillaries,  as  well  as 
in  the  arteries.  It  must  be  borne  in  mind  that  one  characteristic 
symptom  of  cholera — that  symptom  which,  irrespectively  of  the 
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Origin  and  Modes  of  Propagation  of  Cholera. — One  of  the  most  in- 
teresting facts  brought  out  by  Dr.  Farr  and  Mr.  Radclifte  is,  that 

arteries,  are  doctrines  which  do  not  necessarily  inTolve  an  acceptance  of  the  '  elimi- 
native  treatment'  of  cholera,  nor  presuppose  any  belief  that  cholera  begins  as  a 
blood-disease.  It  is  important  that  the  different  questions  should  not  bo  jumbled 
together  as  one;  particularly  important  now,  because  the  notion  of  a  primary  blood- 
poison  in  cholera  seems  tending  more  and  more  to  be  superseded. 

**  1.  First,  as  regar<^s  the  state  of  the  circulation  in  collapse.  Personally  knowing 
Dr.  Parkes's  great  accuracy  of  statement,  I  attach  (says  Mr.  Simon)  the  utmost  im- 
portance to  the  descriptions  contained  in  his  work.  And  their  details  do  certainly 
in  great  part  justify  the  generalization  which  he  makes  of  them.*  But  whether 
the  morbid  phenomena  which  he  describes  are  rightly  accounted  for  by  the  doctrine 
of  arterial  oostruction  in  the  lungs  (either  such  us  he  supposes,  or  such  as  Dr.  John- 
son supposes)  is  matter  of  much  more  doubt :  for  feebleness  of  heart-contraction  ap- 
pears to  be  an  invariable  fact  in  choleraic  asphyxia  ;  and  so  far  as  this  affects  (or  at 
least  predominantly  affects)  the  right  side  of  the  heart,  so  far  it  tends  to  produce 
much  such  a  disturbance  of  circulation  as  would  result  from  the  supposed  arterial 
obstruction.  Present  opinion  seems,  I  think,  generally  to  be  that,  in  the  main,  it 
is  the  dynamical  affection  of  the  heart  (not  the  supposed  obstruction  of  pulmonary 
arteries)  which  eives  the  true  explanation  of  Dr.  Parkes's  facts;  but  this  would  not 
of  necessity  imply,  either  for  the  pulmonary  or  for  the  aortic  circulation,  that  all  the 
arterial  resistances  are  normal.  Whatever  etiological  view  be  taken  of  the  connec- 
tion of  the  symptoms  of  collapse,  it  cannot  be  deemed  unlikely  that  a  much  diminished 
volume  and  impaired  fluency  of  the  blood,  when  they  have  arisen,  should  excite  cer- 
tain phenomena  of  their  own  in  the  sphere  of  arterial  contractility,  as  well  as  have 
their  own  physical  consequences;  nor,  again,  that  certain  changes  of  arterial  tone 
should  go  with  certain  changes  of  cardiac  action.  Be  this  as  it  may,  some  of  the 
phenomena  presented  in  the  aortic  system  in  collapse  are  such  as  arterial  contractility 
would  seem  very  plausibly  to  explain.  Such  are  some  of  the  inequalities  of  tempera- 
ture and  circulation  in  the  diseased  body,  not  only  as  between  internal  and  external 
garts,  but  as  between  difierent  parts  (external  or  internal)  in  the  aortic  circulation, 
pecially,  for  instance,  I  cannot  conceive  from  what  other  basis  to  explain  the  ten- 
dency to  equalization  of  temperature  between  external  and  internal  parts  which  is 
apt  to  show  itself  in  the  fatal  ending  of  collapse,  and  even  to  continue  after  death,  as 
though  a  tinal  relaxation  of  arterial  rigidity  permitted  the  blood  at  last  to  find  way 
through  its  normal  channels.  And  if  the  cola  and  cyanosed  state  of  external  parts  in 
cholera  be  not  to  some  extent  under  control  of  arterial  contractility,  I  cannot  conceive 
through  what  mechanism  to  explain  that  exceptional  state  of  mammary  circulation 
which  permits  the  continued  secretion  of  milk  by  nursing  women  who  are  in  collapse. 
"2.  The  belief  that  a  primary  *  blood-poison  *  is  thfe  proximate  cause  of  cholera,  the 
direct  source  equally  of  its  intestinal  and  of  its  asphyxial  manifestations,  is,  so  far  as 
1  know,  mere  hypothesis.  It  has  been  much  accepted  as  theonlv  possible  explanation 
of  certain  supposed,  but  very  questionable  facts  in  the  natural  history  of  the  disease; 
specially  in  explanation  of  the  supposed  fact,  that  the  utmost  collapse  of  cholera  may 
concur  with  little  or  no  atfection  of  the  intestinal  canal.  It  is  of  supreme  pathological 
importance  to  be  right  in  the  matter  of  these  premises.  Is  it,  or  is  it  not,  true  that 
choleraic  asphyxia  can  arise  otherwise  than  in  con.sequcnce  of  the  bowel  disease? 
This  question  has  been  much  perplexed,  partly  through  the  vast  number  of  vague 
assertions  which  are  current  on  the  subject,  and  partly  through  an  assumption  which 
has  often  been  prematurely,  and  perhaps  wrongly,  made,  that  the  significance  of  the 
bowel  disease  in  cholera  is  to  be  measured  by  the  quantity  of  the  fluid  secretion  from 

*  **  Yet  it  deMrTfH  Dotice,"  mjtk  Mr.  SimoD,  **  that  even  among  Dr.  Parken'ii  own  casvff  of  death  in  collapmi 
tlM  poMt-niortem  evidiinc^  of  intrrnipttfd  pulmonary  circulation  irnii  not  universal;  and  I  m;iy  add,  though 
witboat  attaching  i^ual  Importnnc**  to  the  fact,  that  a  citation  of  mincellanfouii  authorities  on  the  state  of  the 
heart  and  lung*  in  death  by  collapse  (such  a  citation  a*  wan  idven  in  1833  by  Prof.  Phoebus  in  chapters  ▼ 
and  Ti  of  hifl  clasKical  LeicKriilttftind  Itei  (Ur  Oritntalitchen  ChoUra)  would  show  still  lesn  uniformity  of 
evldenoa  In  that  respect.  Also,  in  my  opinion,  the  aiisertlon  made  by  Prof  Qrieii{nger  (in  \  483  of  the  ad> 
nlnible  eway  on  cholera  which  forms  part  of  his  Jn/ediont- Krankhriten  in  the  Handituch  tier  I'iithtdogie 
%u»d  Therapi€>  deserves  much  weight,  vig., '  that  the  d intension  of  the  right  cavities  of  the  hnart  appears  not 
to  be  present  during  life,  us  percussion  gi^'es  (Invari.ibly  ?;  a  small  area  of  cardiac  dutness.*  SupiKM^ing  the 
general  accuracy  of  Dr.  Parkes's  descriptions  to  be  conceded,  judgment  must.  I  think,  be  reserved  on  the 
Meaning  of  the  alleged  exceptions.  Por,  whatever  question  there  may  be  as  to  the  interdependence  of  the 
•ynptoms  of  rholera,  it  Is  certain  that  the  dis^nse,  in  proportion  to  its  flux,  tends  to  reduce  more  or  lesa 
rapidly  both  the  volume  and  the  fluency  of  the  blood :  and  till  we  know  exactly  what  would  l»e  the  ultimate 
anatomical  expression  of  those  changed  phvsical  st«tes  of  the  blood,  taken  by  themselves,  it  is  imposttlhle  to 
aflz  a  right  value  to  the  cases  of  cholera  where  post  mortem  appearances,  or  facts  observed  during  life,  bava 
BotaiMwarMl  to  Dr.  Parkaa's  general  description  of  the  anatomy  of  death  in  oollapse.'* 
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era,  aud  diseases  of  a  choleraic  character,  have  been  unusually  fatal 
in  the  metropolis  and  England  generally ;  that  the  mortality  from 

mysterious  death  too  swift  for  remedy,  which  severe  epidemics  of  cholera  are  singu- 
larly apt  to  produce.  But,  taking  them  at  what  they  are  worth,  what  reason  is  there 
to  l>elieve  that  the  sufferers  who  were  so  stricken  down  had  not  bowel  seizure  as  the 
ground  of  their  collapse  7  No  doubt  the  opinion  has  been  current  that  cholera,  acting 
m  some  mysterious  way  on  the  total  organism,  may  ' kill  and  leave  no  sign;'  but  in 
proportion  as  exact  morbid  anatomy  has  been  cultivated,  that  opinion  has,  I  think, 
more  and  more  seemed  to  rest  on  a  mythical  basis ;  and  the  doctrine  uf  primary 
collapse  ought  at  least,  without  hesitation,  to  be  rejected  for  cases  where  post-mortem 
examination  of  the  bowels  has  not  been  made.  In  illustration  of  these  remarks,  I 
would  refer  very  particularly  to  the  important  case  given  by  Dr.  Sutton,  in  his  report 
On  the  Clinical  Characters  of  Cholera ^  1866.  It  was  a  typical  case  of  cholera  sicca.  It 
was  a  case  of  cholera  death  so  swift  that  probably  none  of  the  reported  '  upas  poison- 
ing^ '  were  swifter.  But  fortunately  the  body  was  anatomized.  The  whole  length 
of  the  small  intestine  was  found  containing  choleraic  effusion;  and  to  assume,  in  the 
face  of  that  fact,  that  the  cholera  collapse  was  primary,  would,  in  the  present  state  of 
knowledge,  be,  to  say  the  least  of  it,  a  simple  pelitio  principii. 

**In  the  present  state  of  knowledge,  then,  I  do  not  find  it  proven,  nor  do  I  see  any 
theoretical  convenience  in  taking  for  granted,  that  cholera  begins  as  an  active  blood- 
change  capable  of  producing  primary  collapse.  The  facts,  so  far  as  I  know  them, 
can  all  be  reconciled  with  the  belief  that  cholera  begins  as  bowel  disease,  producible 
by  direct  contagion,  without  even  a  passive  intervention  of  the  blood,  and  that  all 
asphyctic  phenomena  of  the  disease  are  supervenient  sympathetic  phenomena.  That, 
•o  far  as  they  are  facts  of  cardiac  paralysis  and  arterial  contraction,  they  mav  be 
attributed  to  nervous  sympathy  between  bowels  and  circulatory  system,  without 
reference  to  the  greater  or  less  humoral  effects  of  the  coincident  flux  from  the  bowels, 
is  at  present  a  tenable  view.  At  the  same  time,  I  hesitate  to  accept  as  proven  that 
cholera  collapse  is  independent  of  humoral  sympathy.  That  it  may  often  be  ap- 
parently so  is,  no  doubt,  well  shown  by  the  statements  I  have  quoted  from  Dr.  Oold- 
Daum  and  others.  But  it  must  be  remembered  that  in  those  comparative  statements 
two  most  important  variables  are  not  taken  into  account.  First,  there  is  the  varied 
rapidity  of  the  local  morbid  process — a  very  considt^ruble  range  of  difference ;  and  it 
is  imaginable  that  the  power  of  the  intestinal  flux  to  produce  collapse  may  vary  with 
the  rapidity,  rather  than  with  the  mere  degree,  in  which  it  tends  to  inspissate  the 
blood.  Secondly,  there  is  the  varying  susceptibility  of  the  individual  patient ;  and 
that  this  has  range  enough  to  account  for  very  considerable  differences  of  manifesta- 
tion in  the  functions  concerned  in  collapse  will  be  evident  to  any  one  who  has  atten- 
tively studied  the  very  kindred  subject  of  febrile  rigors.  Indeed,  the  power  of  both 
the  variables  in  question  may  be  illustrated  from  that  analogy ;  for  all  observers 
know  how  essentially  the  rapidity  of  the  thermal  rise  is  the  determining  condition 
for  the  rigor;  and  all  equally  know  how  one  patient  suffers  rigor  to  the  very  verge 
of  death  from  influences  which  would  not  appreciably  disturb  another  one. 

**  In  questioning  the  fact  of  a  primary  blood  poisoning  in  cholera,  I,  ot  course,  do 
not  intend  to  deny  that  the  blood  during  cholera  is  poisoned.  From  our  earliest 
knowledge  of  the  disease  it  has  been  on  record  that,  when  pregnant  women  have 
cholera,  the  intra-utecine  offspring  always  invariably  dies ;  and  more  recently,  in 
proportion  as  the  anatomy  of  the  disease  has  got  to  be  better  studied,  cases  have 
accumulated,  giving  detailed  evidence  in  support  of  an  opinion  which  had  from  the 
first  been  entertained,  that  the  infant  in  such  cases  dies  of  true  choleraic  infection. 
Waiving  particular  reference  to  earlier  cases  of  this  sort  (for  which  see,  for  instance, 
Phoebus,  1833,  op.  cit.  \  51,*  and  Buhl,  1856,  in  the  famous  Bavarian  report)  I  may 
quote  some  statements  made  by  Dr.  Goldbaum  in  the  re(K)rt  to  which  I  have  already 
referred.  In  the  three  last  epidemics,  he  says  he  has  carefully  anatomized  twenty- 
two  such  infants,  and  never  failed  to  find  appearances  whicb,  collectively,  he  deems 
characteristic  of  cholera.  '  In  the  stomach  and  upper  part  of  the  small  intestines 
always  there  was  a  fluid  like  rice-water,  sometimes  a  thick  mass,  consisting  of  exfoli- 
ated bowel  epithelium;  the  heart  was  always  ecchymosed;  at  the  back  of  the  tongue 
there  were  swollen  papilla),  as  there  are  in  greater  degree  in  adult  cholera  corpses  ; 
and  in  the  kidney  the  yellowish  cortex  contrasted  strongly  with  the  blood-holding 
medullary  substance.'     It  may,  I  think,  be  assumed  for  certain  that  the  death  of  the 

•  •*  Amoiig  the  eftM>«  given  In  Pbaebnit'i  work  is  one  where  the  infant  wm  not  Actaallj  born  dead,  bat 
died  an  botfr  afterwards  with  all  pymptoms  of  the  epidemic  disease.*' 
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lubrious ;  and,  second^  a  susceptibility  to  the  disease  in  the  inhabitants 
of  such  places,  produced  by  the  habitual  respiration  of  an  impure  atmos- 
phere. 

2.  That  the  cause  of  cholera  is  a  morbific  matter  which  undergoes  in- 
crease only  within  the  human  body,  and  is  propagated  by  means  of  ema- 
nations (or  discharges)  from  the  bodies  of  the  sick ;  in  other  words,  simply 
by  contagion  in  the  most  limited  sense  of  the  term. 

3.  It  is  believed  that  the  poison  of  cholera  is  awallowed,  and  acts  di- 
rectly on  the  mucous  membrane  of  the  intestines,  and  is  at  the  same  time 
reproduced  in  the  alimentary  canal,  and  passes  out  much  increajsed,  with 
the  discharges ;  and  that  these  discharges  afterwards,  in  various  ways, 
but  chiefly  by  becoming  mixed  with  the  drinking-waters  in  rivers  and 
welLs,  reach  the  alimentary  canals  of  other  persons,  and  produce  the  like 
disease  in  them. 

4.  Assuming  that  the  cause  of  cholera  is  a  morbific  matter  or  poison, 
it  is  probably  reproduced  in  the  air,  as  well  as  within  the  bodies  of  those 
whom  it  affects,  and  that  its  effusion  may  be  due  to  the  agency  of  the  at- 
mosphere. 

5.  It  is  believed  that  the  cholera  poison  is  increased  by  a  species  of 
fermentation,  or  other  mode  of  reproduction,  in  impure,  damp  and  stag- 
nant air;  and  it  is  maintained  that  it  nevertheless  is  distributed  and  dif- 
Aised  by  means  of  human  intercourse,  being  carried  in  ships  and  other 
vehicles,  and  even  in  the  clothes,  especially  in  the  foul  clothes  of  vagrants, 
and  the  accumulated  baggage  of  armies. 

6.  It  is  assumed  that  the  material  causes  of  the  disease  may  be  increased 
and  propagated  in  and  by  impure  air,  as  well  as  in  and  by  the  human 
body. 

"  Germany  and  England,"  as  Mr.  Simon  justly  observes,  "  may 
claim  betw^een  them  the  credit  of  having  built  up  all  the  definite 
knowledge  we  yet  possess  regarding  the  pathology  of  cholera." 
Griesinger  and  Ilirscn  of  Berlin,  Wunaerlich  of  Leipzig,  Pettenkofer 
of  Munich,  Thome  of  Cologne,  and  Klob  of  Vienna ;  combined  with 
Orton,  Tytler,  Parkes,  Greonhow,  Snow,  Sutton,  Martin,  Macphcr- 
son,  IJucnanan  of  London,  and  Dr.  Andrew  Buchanan  of  Glasgow, 
Budd,  lialy,  Gull,  Marshall,  Radcliffe,  Lauder  Lindsay,  Thudichum, 
Sanderson,  Beale,  Farr,  and  Simon,  are  those  who  have  most  of  all 
contributed  extensive  and  definite  observation  under  varied  circum- 
stances and  numerous  epidemics  in  this  country  and  in  India. 

The  microscopy  of  the  body  in  cholera,  and  especially  of  the 
stomach  and  intestines,  has  led  in  Germany  to  the  rediscovery  (by 
Drs.  Thome  and  Klob)  of  microscopical  bodies  like  fungi ^  inimmer- 
able  and  vehemently  multiplying,  whereof  swarms  are  shed  with  pro- 
lific and  infective  ix)wer  in  each  characteristic  evacuation  of  the  sick. 
At  the  International  Medical  ("onference  on  cholera,  which  met  at 
Easter  of  1867,  at  Weimar,  and  which  Mr.  Simon  attended.  Pro- 
fessors Ilallier  of  Jena  and  I)e  Bary  of  llalle  (two  of  the  leading 
mycologists  of  Germany)  were  associated  with  Dr.  Thom6  and  Klob 
to  make,  in  common  with  them,  a  statement  and  appreciation  of  the 
facts  which  had  been  observed,  and  which  arc  in  substance  that — 
"  Both  observers  find  in  cholera  evacuations  and  in  the  intestinal 
nmcus  of  the  dead  body  definite  organic  structures,  consisting  of  ex- 
cessively fine  granules,  clustered  more  or  less  densely  in  the  inter- 


QUK8TI0N   OF   FUNGI   IN   CHOLERA   STOOLS.  589 

of  vegetable  or  fungoid  origin.  They  appeared  then  to  Dr.  Parkes 
to  be  "but  modifications  of  the  same  substance,  namely,  fibrine." 
He,  however,  recognized  "  vibriones  in  great  numbers,  and  two  or 
three  oval  transparent  bodies  placed  ena  to  end.  When  the  stool 
was  kept,  these  fungi  increased  in  numbers "  (Ob.  6).  In  the  de- 
scriptions and  plates  of  Klob,  Thome,  and  ITallier,  the  corpuscles  and 
granular  bodies  which  they  figure  are  now  recognized  by  I)r.  Parkes 
as  similar  to  those  which  so  attracted  his  attention  in  1849.  He 
again  noticed  these  bodies  in  1865  and  1866,  when  they  vividly  re- 
called the  previous  observations  to  his  mind.  Dr.  l^arkes  concludes 
from  these  and  his  own  observations  that  this  fungus  development 
really  exists,  and  invariably  in  cholera  dejections.  He  found  them 
in  every  stool  which  he  examined  in  1849  and  in  1854  ;  and  he  again 
saw  them  in  1865  and  1866.  He  is  familiar  with  all  the  forms 
described  by  Klob  and  Thom6 ;  and  believes  them  universal  in  cholera 
stools  ;  and  they  form  the  major  part  of  the  white  flocculi  of  the  true 
"rice-water  stools"  {Report  on  i^ogress  of  Hygiene  in  Army  Med, 
Dtp.  Reports  for  1865).  In  1854,  i)r.  Lauder  Lindsay  also  recog- 
nized large  bodies  which  he  named  "  gonidic,"  from  their  resem- 
blance to  the  gonidia  of  the  lichens.  They  appear  quite  globular, 
usually  larger  than  pus-corpuseles ;  have  a  distinct  wall,  colorless 
and  transparent ;  frequently  a  distinct  central  nucleus,  also  colorless, 
round  which  are  aggregated  a  number  of  rounded  granules  of  a 
bright  greenish-yellow  or  orange  color,  resembling  the  chlorophylle 
grams  m  the  cells  of  plants.  These  bodies  have  occurred  in  greater 
or  less  abundance  in  the  evacuations  of  all  the  cholera  patients  under 
Dr.  Lindsay's  charge ;  and  they  pass  through  the  digestive  apparatus 
both  of  man  and  the  dog  apparently  without  change  {JSclin.  Med.  and 
Surg.  Jour.^  1854). 

To  say  that  these  fungi  are  the  cause  of  cholera  would  as  yet  be 
premature ;  nevertheless  their  existence  is  capable  of  accounting  for 
many  of  the  phenomena  of  cholera,  and  especially  its  spread.  The 
poisonous  properties  of  fungi  are  well  known,  so  that,  apart  alto- 
gether from  the  physical  influence  of  such  spores,  by  their  develop- 
ment in  the  intestines,  the  products  of  their  growth  may  be  emi- 
nently poisonous  and  deadly.  In  this  direction  the  cultivation  ex- 
periments may  yet  be  carried. 

Professor  E.  llallier,  of  Jena,  whose  reputation  as  a  fungologist  is 
not  surpassed,  has  made  numerous  experiments  by  the  cultivation 
of  these  six)re8 ;  and  from  an  able  summary  of  his  paper  by  Dr. 
Buchanan  {Ninth  Report  to  Prim/  Connnl^  p.  512),  it  apjwars  that  his 
observations  were  made  on  the  stools  of  a  person  ill  with  cholera  at 
Berlin  in  1866,  and  on  the  stools  and  vomita  of  a  cholera  patient  at 
Eberfeld  in  1867.  The  characteristic  vegetable  elements  consisted 
of  a  fine  fungiform  matter  which  floated,  and  of  more  highly  devel- 
oped spore-cysts  which  sank  to  the  lx>ttom  (Figs.  1  to  4. of  engraved 
I^ate).  These  spore-cysts  were  yellow  or  brownish  bodies,  consisting 
of  a  i>ale  membrane  inclosing  highly  refracting  colored  spores.  The 
cyst- wall  undergoes  a  series  of  changes,  endmg  in  its  rujiture  or 
solution,  when  the  spores  boeome  free.  The  smres  then,  by  pro- 
gressive {Ufiniparous)  partition  (a  process  which  may  begin  before 
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they  leave  the  cyst),  resolve  into  very  small  cells,  grouped  into  balls 
and  hear)S,  which  Hallier  calls  "colonies  of  micrococcus."  The 
small  cells  constitute  the  fungiform  matter  seen  in  the  evacuations, 
and  they  attach  themselves  to  any  bodies  there  mav  be  in  the  stool — 
to  remnants  of  animal  or  vegetable  food,  to  epithelium  cells,  or  to 
oil-globules,  when  these  and  all  nitrogenous  matters  to  which  these 
fungi  cells  fix  themselves  become  of  a  dirty  aspect  and  lose  their 
structure. 

Besides  these  two  elements  (the  spores  and  minute  cells),  torula- 
like  bodies  (Fig.  3,  c)  were  found  in  smaller  number,  and  were  shown 
by  cultivation  to  develop  from  the  micrococcus  cells.  The  formation 
of  these  cells  (which  ocrcur  singly  or  in  rows)  marks  a  step  towards 
a  higher  development  of  the  micrococcus — towards  the  production 
of  outiurn*  fonns  of  funffi. 

In  the  stool  and  vomit  from  Eberfeld,  the  cysts  and  colonies  of 
fungi  were  found  in  smaller  proportion,  and  the  free  microco<*cus 
cells  more  abundantly,  and  epithelium  was  seen  in  which  the  process 
of  invasion  by  the  micrococcus  could  be  watched.  The  little  cells 
fastened  themselves  upon  the  epithelium,  and  increased  in  size  as 
the  epithelial  elements  wasted.  The  parasitic  cells  of  fungi  always 
grow  at  the  expense  of  any  nitrogenous  organic  substance  which  they 
attack ;  and  this  is  well  seen  in  the  fungus  foot  disease  {Mycetoma) 
of  India.     (See  end  of  Vol.  I.) 

To  learn  the  development  and  ultimate  form,  so  as  to  identify  the 
fungus,  Ilallier  had  recourse  to  the  artificial  cultivation  of  the 
spores,  on  several  substances  on  which /*/w^i  are  known  to  increasis 
multiply,  and  grow,  such  as  in  sugar,  starch,  paste,  flesh,  and  the 
like  (r  igs.  5  to  8  of  engraved  Plate),  in  the  same  way  that  our  dis- 
tinguished fungologist,  the  Rev.  M.  J.  Berkeley,  made  out  the 
nature  of  Mycetoma,  In  sugar,  Hallier,  conducting  the  growth  at 
a  temi>erature  of  68^ — 88^  Fa hr.,  succeeded  in  growing  from  the 
spore-elements  a  long  pale  filament  containing  granular  j)lasma,and 
divided  by  septa ;  from  this  elongated  processes  branched  ott*,  an<l 
tlie  whole  formed  a  structure  greatly  resembling  the  o'ifiium  Itvtis, 
This  o'idium  plant  bore  at  the  ends  of  its  branches  bulbs  {mnrri^t^oiu- 
difi^  Fig.  7,  ?/?),  either  single  or  in  shorter  or  longer  series:  if  single, 
generally  larger,  and  ajit  to  develop  mwor  forms;  but  if  in  series, 
more  apt  to  develoj)  penirillium  forms.  On  the  ninth  day  of  the 
exj^eriment  some  of  the  branches  bore  a  cyst  containing  si.K)res,  pale 
and  weakly.  Only  once  did  a  well-developed  colored  siX)re-contain- 
ing  cysts  make  its  appearance  ;  and  Hallier's  exj^K»rience  led  him  to 
connect  the  absence  of  such  cysts  with  the  absence  of  nitrogenous 
matter  from  the  soil  in  which  the  fungus  was  growing. 


♦  The  oiilium  fun^i  belong  to  the  ord<T  muceti I nrs— the  "  blue  mould.*  "—hnvinij 
flocci  very  sh«)rt,  producing  a  monoliforin  string  of  gport's  by  tomiparous  division. 
In  tempf»rat<*  climatoi*  tht?y  grow  »»n  damp  pajwr,  dead  wood,  decayw  fruit  (grapr>, 
orangos),  on  porritjo  lupinosn,  on  honeycomb,  on  nettles,  ground  ivy,  nnd  on  [tlant.- 
infesttnl  with  frfjot  They  belong  to  the  family  Hi/phomi/rftfeA,  or  *♦  thready  funi:!," 
the  characterijitic-.  of  which  an*  Hlamentous,  with  fertile  nakfd  threads,  for  the  in-'^t 
part  free,  and  bearing  th«»  spon--*  at  their  apice:).  (See  Berkeley's  Outlines  uj  Hr\t\^K 
Fkingology,  page>  837  and  3oO.) 
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A  variation  of  the  experiment,  by  providing  the  fungus  with 
starch  paste,  produced  scarcely  difterent  forms ;  but  a  more  interest- 
ing result  came  of  the  addition  of  a  small  quantity  of  tartrate  of 
ammonia  to  the  paste.  For  the  first  few  days  of  this  experiment 
nothing  but  micrococcus  cells,  and  chains  of  similar  elements  re- 
sembling leptothriXj*  were  seen ;  but  about  the  fifth  dav  there  ap- 
peared a  small  brown  speck  in  the  pa^te  at  some  little  distance 
from  the  surface,  at  a  spot  where  the  reaction  was  alkaline.  This 
brown  spot  gave  to  the  microscope  colored  forms,  filaments  bearing 
mfwroconidia^  single  and  in  series  (Fig.  7),  and  some  of  them  also 
bearing  bunches  of  spores,  or  well-developed  cysts  containing  spores, 
and  greatly  resembling  the  cysts  found  in  the  original  stools.  Upon 
the  occurrence  of  an  acid  reaction  in  the  paste  uiQ  growth  of  these 
bodies  ceased. 

The  spores  of  the  fungi  were  further  grown  upon  muscular  tissue 
immersed  in  su^ar  solution.  The  micrococcus  cells  were  seen  en- 
larging and  budding,  and  developed  the  usual  didium  plant  with 
conidia  at  the  ends  of  its  branches.  Shortly  after  numerous  cysts 
appeared,  which  went  through  the  same  changes  as  the  cysts  in  the 
original  stool.  The  muscular  fibres  were  invaded  and  decomposed 
by  the  micrococcus,  just  as  the  intestinal  epithelium  had  been  in 
the  stool.f 

A  subsequent  observation  made  with  cholera  fungi  grown  in 
Hallier's  isolation  apparatus,  upon  paste  which  had  been  boiled 
with  tartrate  of  ammonia,  gave  highly  developed .  cyst-formations 

*  These  belong  to  the  family  ConiomyceteSy  or  **  dust-like  fungi,"  of  which  the 
spores  are  the  prominent  feature,  and  not  the  threads  (as  in  Hyphomyeetea),  the  spores 
being  either  solitary  or  concatenated,  produced  on  the  tips  of  generally  short  threads, 
which  are  either  naked  or  contained  in  a  perithecium*  or  compacted  into  a  gelatin- 
ous mass.  Rust  and  mildew  are  examples  of  this  family.  LepMhrix  consists  of  the 
mycelial  filaments  of  mildew  fungi,  al^ounding  in  foul  water  in  flocculent  masses. 

t  Explanation  of  the  Engraved  Plate  in  Illustration  of  Professor 
Hallier's  Experiments  on  the  Fungus  found  in  the  *<Kice- water" 
Stogie  of  Cholera  (p.  589  to  602  of  text). 

Figs.  1  to  4. — Vegetable  Growths,  of  the  Nature  of  Fungi,  seen  in  the  Cholera  Rice- 
water  Stools:  Berlin,  1866. 

1.  Groups  of  swollen  gelatinous  spores  in  the  act  of  forming  microeoecua  by  repeated 
divisions  of  the  nucleus.     The  spores  are  surrounded  by  micrococcus  cells. 

2.  Gelatinous  cysts  swollen  and  breaking  up.  (r.)  Small  cyst  with  clear  spores;  (I.) 
gelatinous  cyst;  (A.)  wall  of  cyst  subsequent  to  discharge  of  the  spores. 

8.  Yeast  formations,  (m. )  A  large  colony  of  micrococcus  corresponding  with  a  spore ; 
(6.)  a  large  cohmy  of  micrococcus  about  to  break  up;  (k.)  a  group  of  colonies  originat- 
ing from  the  spores  of  a  cyst ;  (c.)  torula-Vike  cells  grown  from  swollen  and  enlarged 
mirrocorciiH. 

4.  (n.)  Several  cyats  connected  ;  (o.)  a  large  globular  cyst  discharging  its  spores; 
(a.)  semi-divided  spore, showing  the  commencing  formation  of  micrococcus;  (b.)  spore 
quartered;  (c.)  groups  of  spores  from  a  small  cyst. 

Figs.  6  to  S.—Producte  of  "Cultivation,"  No   1 :  Berlin  Rice-water  Stool  of  1866, 
with  Sugar  Solution. 
6.  Micrococcus  and  iorula  formations. 

6.  Germination  of  iorula  cells. 

7.  Filamentr>us  termination  of  a  healthy  germ,  (m  )  Macroconidice ;  (c.)  cysts ;  (iLc) 
degenerated  cysts. 

8.  Completely  formed  cyst  with  spores,  one  of  which  is  just  about  to  germinate,  (k.) 

Fig.  9. — (a.)  Commencement  of  proliferation. 
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the  development  of  the  fungus  outside  the  body.  Thus  in  summer, 
and  in  summer  only,  in  European  latitudes  could  the  fungus  find  in 
earth  and  night-soil  the  necessary  temperature  for  its  increase. 
The  conditions  for  the  production  of  Urocystis  appear  by  the  ex- 
periments to  be,  not  high  temperature  only,  but  also  a  copious  sup- 
ply of  nitrogenous  with  some  hydro-carbonous  nutriment,  and  a 
high  degree  of  moisture.  But  besides  these  conditions  the  reaction 
of  the  fluid  was  found  to  be  important,  and  this  again  to  be  depend- 
ent on  the  nitrogenous  elements  of  it. 

Hallier  points  out  that  the  home  of  all  penicillium-bearing  fungi 
is  Asia.  The  tilletia-bearing  form  occurs  only  on  wheat,  which  is 
a  plant  imported  from  Asia.  Hence  he  infers  a  further  probability 
that  the  cnolera  fungus,  which  appears  to  be  another  development 
of  the  same  species,  is  also  originally  Asiatic. 

Further  observations  as  to  the  precise  eliects  of  temperature  con- 
firmed the  foregoing  deductions.  Fungus,  while  developing  Peni- 
cillium  only  at  ordinary  temperatures,  was  grown  upon  appropriate 
nitrogenous  soils  at  a  temperature  of  88°  to  110"  Fahr.,  and  (when 
other  circumstances  were  favorable)  a  development  of  cyst-forms 
took  place  from  the  budding  of  the  Penicillium,  precisely  like  the 
forms  met  with  in  the  stool.  A  piece  of  intestine  exposed  to  the 
action  of  the  cholera  fungus  at  this  temperature  got  its  epithelial 
elements  rapidly  destroyed  by  micrococcus.  Converse  experiments 
with  low  temperatures  showed  that  the  characteristic  cyst-forms  of 
cholera  stools  were  not  produced  upon  materials  that  were  kept 
below  54°  Fahr.  The  inference  is  therefore  confidently  drawn, 
that  if  the  fungus  be  indeed  the  contagious  material  of  cholera, 
cholera  cannot  maintain  itself  permanently  in  our  latitudes.  Other 
conditions  under  which  the  fungus  did  not  grow  were, — (1.)  A  tem- 
perature over  144°  Fahr. ;  (2.)  Sulphate  of  iron  in  concentrated 
solution ;  (3.)  Carbolic  acid  (not  the  most  potent  agent  of  its  kind 
in  these  experiments);  (4.)  Permanganate  of  potash;  (b.)  Wine 
(from  its  acidity,  probably)  and  strong  alcohol.  Quinine  nad  some 
influence,  opium  none,  in  preventing  the  destruction  of  animal  tis- 
sue by  the  micrococcus.  Of  all  experiments  made  to  determine  the 
power  of  chemical  agents  upon  the  fungus,  chief  success  was  ob- 
tained by  the  free  acidification  of  the  fluid.  This  is  confirmatory 
of  Pettenkofer's  views  upon  the  disinfection  by  acids  of  substances 
infected  by  cholera  poison.  Whenever  the  fungus  grew  in  acid 
solutions  it  showed  no  cysts  and  no  micrococcus,  only  i^enicillium 
and  cognate  forms.  For  fungus  destruction  on  the  large  scale 
Ilallier  would  give  preference  to  sulphate  of  iron.  But  he  insists 
particularly  on  the  destruction  of  each  individual  stool  before  mix- 
ing it  with  other  night-soil,  and  of  course  urges  the  systematic 
removal  of  all  such  matters  to  the  field. 

Professor  Ilallier's  inquiry  is  next  concerned  with  the  circum- 
stances under  which  the  cholera  fungus,  indigenous  to  Asia,  and 
only  travelling  into  northern  latitudes  in  the  bowels  of  cholera 
patients,  grows  in  its  native  soil  of  India,  lie  recalls  the  fact  that 
other  forms  of  the  fungus  under  consideration  are  peculiar  to  cereal 
plants,  and  that  the  Urocystis,  with  its  characteristic  cysts,  inhabits 
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direct  and  circumstantial,  each  is  also  equally  opposed  by  a  "  con- 
siderable number  of  obstinate  facts."  All  of  them,  however,  agree 
in  two  main*  points — namely,  that  cholera  is  induced  by  a  special 
poison,  and  that  this  poison  is  of  foreign  extraction. 

But,  on  the  other  hand,  there  are  good  grounds  for  believing 
that  cholera  has  not  in  the  present  century  for  the  first  time  ap- 
peared in  this  country,  and  extended  itself  over  the  ereater  portion 
of  the  habitable  globe.  The  "  cholera  morbus'*^  of  Sydenham,  preva- 
lent in  his  time,  and  the  ^^ griping  in  the  gutSy"  or  ^^  plague  in  the 
gy^"  as  recorded  in  the  mortality  bills  of  1665,  and  described  by 
Willis,  arid  subsequently  by  Dr.  W.  Heberden,  Jr.,  do  not  seem 
to  differ  in  their  essential  pnenomena  from  the  disease  supposed  to 
be  imported  into  this  country  from  the  East ;  although  some  be- 
lieve that  these  descriptions  of  disease  refer  to  dysentery,  and  not 
to  cholera. 

There  are  also  abundant  facts  which  seem  to  show  that,  under  a 
different  name,  cholera  was  one  of  the  most  fatal  epidemics  by  which 
the  population  of  London  was  formerly  afflicted.  And  there  is  no 
doubt  that  cholera,  like  every  other  epidemic  disease,  varies  in  its 
type,  as  it  does  in  severity  ;  for,  if  it  is  conceded  that  the  diarrhoea 
so  prevalent  during  an  epidemic  of  cholera  arises  from  the  same 
cause,  and  is,  in  fact,  the  same  disease  in  a  different  degree  of  in- 
tensity, as  Orton  showed  in  1832,  "  there  is  as  much  variety  in  the 
aspect  and  symptoms  of  cholera  as  of  scarlet  fever ;  between  the 
malignant  cases  of  which  and  the  extremely  mild  ones  there  is  so 
vast  a  difference." 

The  principal  differences  shown  by  Mr.  Radcliffe  between  the 
recent  epidemic  (1866)  of  cholera  in  Europe  and  those  of  former 
years  are,  (1.)  For  the  first  time  in  the  history  of  the  disease,  Europe 
was  invaded  from  the  south.  In  1829-32  and  1845-48  the  disease 
spread  from  Persia  to  Russia,  and  thence  along  the  Danube  into 
Central  Europe;  and  in  Britain  the  towns  first  attacked  on  all  pre- 
vious occasions  were  sea-ports  on  the  east  coast.  (2.)  A  remarkable 
feature  in  the  epidemic  of  1866  was  its  rapid  and  great  extension 
along  the  coast  line  as  compared  with  its  slight  and  sluggish  pene- 
tration inland.  The  central  districts  of  Europe  escaped  altogether 
during  1865,  except  that  there  was  an  isolated  outbreak  in  Saxony. 
(3.^  The  progress  of  the  disease  was  much  more  rapid  than  in  former 
epidemics.  In  1829  cholera  took  fifteen  months  from  the  time  of 
its  entrance  into  Europe  to  reach  Great  Britain ;  two  years,  less  one 
month,  to  arrive  on  the  North  American  coast.  In  1848  its  diffusion 
occupied  nearly  the  same  period  of  time.  In  1866  the  disease  had 
in  less  than  five  months  spread  from  Alexandria  to  the  coasts  of  the 
Euxine,  and  even  to  the  western  hemisphere.  A  strong  point  in 
favor  of  the  view  that  in  1866  cholera  was  introduced  from  the 
Mediterranean  by  ships  coming  thence  is  furnished  by  the  fact  that 
Southampton  was  the  only  port  at  which  ships  arrived  having  had 
cholera  deaths  on  board  shortly  before  reaching  England.  More- 
over, it  had  been  predicted  that  the  disease  would  enter  the  country 
by  Southampton,  and  not,  as  before,  by  towns  on  the  east  coast; 
and  the  fulfilment  of  the  prophecy  will  seem  to  many,  as  Dr.  Parkes 


BVIDBNCES   OF  PROPAGATION   OF  CHOLERA.  597 

medical  relief  (not  restricted  to  paupers)  were  exercisable  by  local  authoii- 
ties  throughout  the  country. 

"On  18th  July,  from  Poplar,  the  first  cholera  death  in  the  metropolis 
was  reported.  Two  days  afterwards  there  was  already  an  alarming  pro- 
portion of  cholera  cases  in  parts  of  East  London ;  and  on  the  21st  the  sec- 
retary of  the  London  Hospital  reported  that  the  resources  of  that  most 
useful  institution  were  being  overtasked  by  such  claims  for  admission  as 
attested  a  very  terrible  epidemic  of  cholera." 

At  the  same  time  diarrhoea  of  so  severe  a  form  as  to  be  called 
"  choleraic  "preceded  the  epidemic  outbreak  in  1865  and  1866 ;  and 
if  it  is  founa  impossible  to  disentangle  at  the  berinning  of  an  out- 
break, eases  of  a  quasi  epidemic  character  from  those  of  a  true  epi- 
demic character,  and  to  shut  out  absolutely  a  theory  of  the  develop- 
ment of  epidemic  cholera  by  gradation  out  of  quasi  epidemic  or 
severe  diarrhoea,  it  is  equally  impossible  to  set  aside  the  fact  of  expos- 
ure of  the  metropolis  (and  busy  ports  of  embarkation  and  debarka- 
tion, like  Southampton  and  Hull  and  Liverpool)  to  continuous 
transmission  of  the  epidemic  malady  from  the  early  autunm  of  1866 
to  the  early  summer  of  1866  (Radcliffe).  The  apparently  distinct 
outbreaks  in  several  towns  and  localities,  however  isolated,  must  all 
be  regarded  as  forming  parts  of  one  general  epidemic ;  and  the  his- 
tories of  them,  so  ably  set  forth  in  the  various  reports  collected  to- 
gether by  Mr.  Simon,  Dr.  Parkes,  and  others,  compel  the  conclusion 
that  the  chief  agents  in  the  dissemination  of  the  epidemic  of  1866 
have  been  the  sick  from  the  malady  in  its  slighter,  as  well  as  more 
marked  and  characteristic  forms — a  conclusion  which  has  been 
adopted  absolutely  of  epidemic  cholera  by  the  International  Sanitary 
Conference  which  met  at  Constantinople  to  consider  the  question 
of  the  preservation  of  Europe  from  this  pestilence.  The  history  of 
the  epidemic  in  its  entirety  in  this  country  points  to  the  transmis- 
sion of  the  disease  to  the  metropolis  and  other  ports  from  localities 
previously  visited  by  it  in  Western  Europe.  Mr.  Simon's  dictum 
that  ^^  contagious  currents  on  the  Continent  of  Europe  must  be  deemed 
virtually  current  in  England^''  is  to  be  accepted  as  an  axiom  in  State 
Medicine,  notwithstanding  that  links  of  transmission  may  fail  to  be 
discovered  (Ninth  Report^  p.  288).  The  testimony  of  Dr.  Macpher- 
son  also  is  to  the  effect  that,  whatever  cholera  we  have  had  iti 
Europe  in  former  times,  since  1817  at  least  it  has  been  alwayt  car- 
ried out  of  India,  or  Persia,  or  Arabia,  to  other  places. 

"The  outbreak  of  cholera  in  the  metropolis  in  1866  cannot  well  be  con- 
sidered apart  from  the  wide  diffusion  of  the  disease  on  the  Continent  of 
Europe  during  1865  and  1866.  It  is  inextricably  linked,  both  chronolog- 
ically and  etiologieally,  with  that  rapid  dissemination  of  the  malad}'  which 
in  May  of  the  former  year,  commencing  at  the  most  sacred  city  of  Mo- 
hammedanism, Mecca,  extended  to  Egypt,  and  thence,  before  the  close 
of  the  summer,  to  many  places  on  the  eastern  and  southern  coasts  of  Eu- 
rope, and  in  the  basin  of  the  Mediterranean.  During  the  autumn  the 
epidemic  spread  largely  in  the  south  of  France  and  in  Spain,  appeared 
at  Altenburg  in  Saxony  (where  it  was  introduced  from  Odessa),*  and  ex- 

*  Die  indiache  Cholera  in  Sachsen^  1865  ;  Dr.  Rudolf  Giinther,  p.  9. 
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honses,  in  which  no  change  of  air  ^^  seemed  to  take  place  for  almost 
a  week  together."  According  to  the  delicate  and  accurate  obser- 
vations of  Mr.  Glaisher,  the  meteorological  phenomena  of  the  three 
visitations  of  1832, 1848,  and  1854,  apj)ear  to  have  been  remarkably 
similar  (excepting  as  to  temperature).  Indian  medical  officers,  and 
those  of  the  xilacK  Sea  fleet,  give  similar  accounts  as  to  the  meteoro- 
logical phenomena  which  attended  the  outbreaks  of  cholera,  in  their 
experience. 

The  chief  meteorological  phenomena  of  the  epidemic  period  of 
1865-66  have  been  summed  up  by  Mr.  Glaisher,*  and  a  comparison 
instituted  between  them  and  those  occurring  during  the  previous 
cholera  outbreaks.  The  contrast  is  remarkable.  The  visitations 
of  1882,  1848,  and  1854  were  coincident  with  great  atmospheric 
pressure,  high  temperature  (except  in  1832  f),  small  diurnal  range, 
(owing  mostly  to  high  night  temperature),  deficiency  of  rain,  very 
little  wind  (and  comparative  stagnation  of  atmosphere  and  preva- 
lent mist),  a  deficiency  of  electricity  (indicated  by  the  few  electrical 
distiirbances^,  and  in  1854  "  the  presence  of  a  remarkable  blue  mist," 
which  prevailed  night  and  day,  and  total  absence  of  ozone. 

During  the  three  months  of  principal  prevalence  of  the  outbreak 
of  1866  in  the  metropolis  (July,  August,  and  September),  the  atmos- 
pheric pressure  was  remarkably  low.  From  the  26th  of  July  to 
the  end  of  the  quarter  the  barometer,  reading  at  the  height  of  160 
feet,  never  reached  the  point  of  30  inches — "a  most  rare  occurrence," 
as  Mr.  Glaisher  writes. 

The  temperature  of  the  air  was  low  night  and  day,  except  in  Septem- 
ber, when  the  nights  were  warm.  The  daily  range  of  temperature  was 
small,  "chiefly  owing  to  low  day  temperature,  particularly  in  August,  and 
to  a  somewhat  less  degree  in  September,  but  the  range  in  September  was 
BtiU  further  lessened  by  the  high  temperature  of  its  nights."  There  was 
an  abundance  of  rain,  and  the  air  was  in  almost  constant  motion,  "  fre- 
quently blowing  a  much  heavier  gale  than  usual  at  this  season  of  the 
year."  "Nearly  all  the  circumstances,"  Mr.  Glaisher  observes,  "are  di- 
rectly opposite  to  those  mentioned  above  as  being  present  at  the  previous 
visitations  of  cholera,  and  have  probably  aided  in  checking  its  wider  ex- 
tension." He  adds,  "  One  of  the  most  remarkable  atmospheric  phenomena 
during  the  past  quarter  has  been  the  prevalence  of  a  peculiar  blue  mist, 
first  seen  by  myself  on  30th  July,  but  which  had  been  remarked  by  other 
observers  in  the  preceding  week.  This  blue  mist  since  that  time  has 
been  generally  present.  On  some  days  no  trace  of  the  mist  has  been 
visible,  and  on  other  days  it  has  been  seen  for  parts  of  a  day  only.  It 
has  extended  from  Aberdeen  to  the  Isle  of  Wight,  and  of  the  same  tint 
of  blue  everywhere.  This  mist  increased  in  intensity  when  viewed 
through  a  telescope ;  usually  no  mist  can  be  seen  when  thus  viewed ;  it 
increased  in  density  during  the  fall  of  rain  ;  usually  mist  rises  after  the 
&11  of  rain.  Its  density  did  not  decrease  when  the  wind  was  blowing 
moderately  strong,  but  did  decrease  when  a  gale  was  blowing,  but  in- 
creased again  on  its  subsidence.     I  do  not  know -the  nature  of  this  blue 

*  (Quarterly  Return  of  the  Begistrar'Oeneral,  July — September,  1866,  p.  18. 
t  Appendix  to  Report  of  Committee  for  Scientific  Inquirua — Cholera  Epidemic^  1864, 
p.  114. 
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sons.  It  is  very  plainly  influenced  most  by  the  combination  of  in- 
fluences known  as  "season"  (Macpherson). 

Such  meteorological  conditions  have  a  marked  tendency  to  favor 
the  chemical  decomposition  of  organic  svhstances^  and  to  render  the  sea- 
son defective  in  those  atmospheric  changes  which^  by  decomposing  and 
dispersing  into  spa>ce  the  products  of  decomposition^  renew  the  purity 
of  the  air.  "The  effect  of  temperature  upon  the  Thames  water  is 
very  remarkable  in  tainting  the  surrounding  air,  and  is  exhibited 
in  the  well-known  fact  that  diarrhoea  and  summer  cholera  become 
prevalent  among  the  inhabitants  along  the  banks  of  the  Thames 
after  the  temperature  of  the  river  has  attained  to  60°,  and  as  the 
water  declines  from  this  temperature,  so  do  these  diseases  in  its 
vicinity."  In  Europe  all  the  great  epidemics  have  occurred  in 
times  of  prolonged  drought ;  and  the  dissemination  or  dispersion 
of  the  disease  is  very  closelv  related  to  rainfall,  as  Dr.  W.  Budd,  of 
Bristol,  has  shown.  By  diluting  the  poison,  and  by  giving  rise  to 
floods  which  rapidly  sweep  it  beyond  the  inhabited  area,  rain  seems 
to  have  a  powerful  influence  in  checking  the  disease.  But  to  have 
this  effect  the  rainfall  must  be  heavy  and  continuous — while,  on 
the  contrary,  light  and  intermittent  rains  favor  its  spread. 

The  general  result  of  all  such  observations  is,  "  that  whilst  chol- 
era may  prevail  within  a  considerable  range  of  temperature,  a 
moderately  elevated  one  is  most  suitable  for  its  development  and 

f)ropagation;  and  this,  accompanied  by  a  still,  stagnant,  and  pecu- 
iarly  oppressive  condition  of  the  atmosphere  (more  oppressive  than 
the  elevation  of  the  thermometer  can  account  for)  and  a  moderate 
amount  of  moisture."  With  regard  to  the  apparent  anomaly  as  to 
temperature  in  the  case  of  its  outbreak  in  Moscow,  and  in  tne  nor- 
thern countries  of  Europe,  such  as  in  Sweden  and  Norway,  it  must 
be  remembered  that  the  internal  atmosphere  of  the  Russian,  Swe- 
dish, and  Norwegian  houses  is  maintained  at  a  high  elevation  during 
the  winter  montns  by  means  of  stoves.  It  must  be  remembered, 
too,  that  the  water  used  by  the  Russians  in  winter  is  often  got  from 
the  melting  of  snow  in  the  vicinity  of  the  houses,  and  which  snow, 
is  generally  exposed  to  the  reception  of  various  excreta  from  the 
houses,  just  as  the  surface  of  the  soil  would  be  exposed.  Hence  the 
facilities  for  its  spread  in  Russian  hamlets. 

Although  meteorological  statements  appear  to  be  a  mass  of  con- 
fusion, from  which  we  can  scarcely  deduce  a  single  general  princi- 
ple ;  yet  we  know  that  organic  germs,  and  seeds  of  various  kinds, 
are  capable  of  preservation  under  the  most  different  and  variable 
meteorological  conditions;  and  also  that  particles  or  germs  most 
microscopically  minute  are  capable  of  actual  demonstration  in  the 
air  we  breathe,  as  already  stated  at  page  420.  See  also  a  most  in- 
teresting and  very  suggestive  paper  on  "  Germinal  Matter  and  the 
Contact  Theory"  by  James  Morris,  M.T).,  Fellow  of  University 
College,  London,  2a  edition,  November,  1867. 

(2.)  Local  causes. — But,  in  order  to  give  character  and  energy  to 
the  development  of  cholera,  there  are  other  conditions  required 
besides  those  meteorological  phenomena  just  noticed.  These  other 
conditions  are  described  by  Dr.  Barton  as  the  '''terreve  element^"  and 
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undergoes  those  developmental  changes  which  is  characteristit)  of 
its  rapid  dissemination  as  an  epidemic.  Such  a  condition  of  soil 
fosters  the  multiplication  of  the  cholera  poison.  It  does  not  gen- 
erate the  poison  de  vovo^  but  by  means  of  the  evacuations  of  those 
sick  of  the  disease  the  fermenting  contents  of  choleraic  intestines 
find  their  way  into  such  soils;  and  the  aptitude  for  the  multiplica- 
tion of  the  poison  by  specific  fermentation  is  in  accordance  with  a 
certain  state  of  humectation  of  the  soil,  which  again  has  a  definite 
relation  to  the  recession  of  the  subsoil  water  after  it  has  approached 
unusually  near  the  surface. 

But  apart  from  the  local  conditions  as  to  soil  insisted  on  by  Pet- 
tenkofer,  there  is  very  strong  evidence  to  show  that  the  decomposing 
choleraic  discharges  (already  in  a  state  of  active  fermenting  cnange 
in  the  intestine  of  the  cholera  patient)  will  produce  the  disease — 
which  will  go  on  changing  and  multiplying  a  virus  capable  of  spread- 
ing through  the  air  as  well  as  through  the  medium  of  water.  In 
the  outbreak  at  Southampton  in  1866  there  were  instances  both  of 
transmission  by  water  and  by  air  (Parkes,  in  Mr.  Simon's  Ninth 
Report  on  Public  Healthy  p.  253).  The  discharges  need  not  pass  into 
the  eround  to  decompose  or  ferment  there.  They  can  decompose 
equally  well  in  sewers,  and,  of  course,  can  propagate  their  specific 
fermentation  to  the  contents  of  such  sewers,  and  such  contents  may 
find  their  way  as  gases  or  more  material  elements  in  the  air  or  in 
the  water. 

Impure  vmter^  lowness  of  sitesj  and  the  emanations  arising  from  the 
decomposition  of  animal  refuse^  or  of  excreta j  are  the  local  causes  now 
satisfactorily  determined  to  have  a  more  or  less  constant  connection 
with  the  development  and  propagation  of  cholera. 

That  impure  water  has  a  powerful  influence  over  the  intensity  of 
cholera  outbreaks  is  now  unquestionably  established  by  the  obser- 
vations of  Drs.  Acland,  Sutherland,  William  Budd,  Parkes,  and  the 
late  Dr.  Snow,  and  the  specific  inquiries  of  the  Registrar-General  and 
Mr.  Simon.  Yet  still  it  is  found  that  impure  water  is  not  a  neces- 
sary element  in  the  generation  of  the  cholera  poison,  as  shown  in  the 
report  of  Dr.  Baly  (pages  201-205),  Budd  as  to  Bristol,  Pettenkofer 
as  to  Munich,  and  Giinther  as  to  Saxony.  From  their  evidence, 
"cholera  can  do  its  very  worst  where  the  drinking-water  can  play 
no  possible  part  in  its  dissemination"  {Brit,  Med.  Jour.^  April  18, 
1867,  p.  416). 

The  localized  attacks  at  Theydon  Bois  in  1865,  in  the  east  of 
London  and  in  Southampton  in  1866,  all  point  unequivocally  to  im- 
pure water.  With  the  general  outbreak  at  Southampton,  however, 
impure  water  had  nothing  to  do.  It  had  only  to  do  with  the  pro- 
duction of  the  disease  on  Doard  the  steamship  "Poonah"  just  before 
her  arrival  from  Gibraltar,  where  she  took  in  a  tankful  of  very  foul 
water,  which,  from  its  peculiar  smell,  evidently  contained  sewage 
(Parkes). 

As  regards  London,  it  has  been  shown  by  Dr.  Farr  that  the  eleva- 
tion of  me  soil  has  a  more  constant  relation  to  the  mortality  from 
cholera  than  any  other  known  element,  the  mortality  from  cholera 
being  in  the  inverse  ratio  of  the  elevation.     Yet,  like  the  condition 
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breathed  with  the  '  jtrivy  odor^^  and  that  immunity  from  this  ap- 
peared to  secure  immunity  from  cholera."  The  observations  of  Mr. 
Qrton  and  of  Dr.  Greenhow  are  confirmed  by  the  investigations  of 
Dr.  Pettenkofer  at  Munich  and  at  the  village  of  Gaimersheim.  Dr. 
Barton,  of  ]S"ew  Orleans,  Dr.  Milroy  in  his  report  on  the  epidemic 
at  Kingston,  Dr.  Buckler  in  his  account  of  the  outbreak  in  the 
Baltimore  almshouses,  and  Dr.  Parkes  at  Southampton,  give  similar 
evidence  confirmatory  of  the  injurious  influence  of  the  fermentive . 
decomposition  of  animal  excrement 

The  outbreaks  of  cholera  in  some  of  the  camps  in  Bulgaria  and 
the  Crimea,  especially  at  Aladyn  and  Alma  during  the  war,  also 
furnish  suflScient  illustrations ;  and  I  believe  the  outbreak  of  cholera 
at  Scutari,  in  November,  1855,  which  suddenly  commenced  in  the 
camp  of  the  Osmanli  Horse  Artillery,  had  a  similar  origin. 

Propagation  of  Cholera  ly  Human  Intercourse. — -When  cholera 
appeared  in  its  epidemic  form  in  this  country  in  1831,  the  majority 
oi  European  practitioners  were  decided  contagionists.  Subsequently 
to  that  period  a  reaction  of  opinion  occurred,  and  the  question  was 
discussed  for  many  years  without  any  definite  result.  In  1848,  when 
the  disease  again  became  epidemic,  many  of  the  higher  authorities 
coincided  with  "  the  solemn  declaration  of  the  Board  of  Health,  that 
4Jie  malady  was  not  in  any  way  contagious,  and  that  no  danger  was 
incurred  by  attendance  on  the  sick."  "A  large  body  of  evidence, 
however,  now  renders  it  certain  that  human  intercourse  has  at  least 
a  share  in  the  propagation  of  the  disease,  and  under  some  circum- 
stances it  is  the  most  important,  if  not  the  sole,  means  of  eftecting 
its  diftusion"  (Dr.  Baly).  Very  positive  evidence  has  now  accumu- 
lated in  abundance  to  prove  the  transmission  of  the  disease  by  human 
intercourse.  Healthy  men  carry  the  disease  with  them  by  their 
clothes, by  their  ships,  and  by  their  caravans.  That  such  is  the  case, 
we  have  now  ample  evidence  in  the  Bengal  Report^  of  1824,  by  Dr. 
Jameson ;  in  cases  related  by  Mr.  Orton,  in  1882,  and  by  Dr.  J.  Y. 
Simpson,  in  1838 ;  in  The  Edinbtrgh  Monthly  Journal  for  1849,  by 
the  late  Dr.  Cruickshank,  at  Dalmellington,  in  Ayrshire ;  by  Dr. 
William  Robertson,  detailed  in  The  Edinburgh  Monthly  Journal  for 
August  of  that  year ;  and  more  recently  the  account  of  the  outbreak 
at  Arbroath,  in  Scotland,  in  1853,  by  Dr.  T.  Trail ;  and  cases  by  Dr. 
Alison,  in  1854,  in  the  paper  already  noticed ;  in  the  report  of  Dr. 
Berg,  of  Stockholm,  in  1848  ;  in  the  Norwegian  Reports  of  1850-53  ; 
in  the  Report  of  the  College  of  Physicians  of  London,  in  1854,  and 
the  several  rej)orts  of  1865  and  1866.  These  records  aftbrd  un- 
doubted instances  which  show  that  human  intercourse  is  occa- 
sionally influential,  in  some  way,  in  transmitting  cholera  into  de- 
tached localities,  where  it  may  seize  upon  two  or  more  individuals, 
and  then  cease.  But  it  is  no  less  certain  that  its  general  extension 
over  the  world  cannot  be  accounted  for  by  human  intercourse  alone, 
to  the  exclusion  of  aerial  contamination.  It  is  curious  that  in  India, 
the  birthplace  and  headquarters  of  the  disease,  the  doctrine  of  con- 
tagion is  almost  universally  disbelieved  in  by  our  professional 
brethren.  The  opinion  generally  entertained  in  India  is  opposed  to 
the  doctrine  of  contagion  (Morehead,  Indian  Annals  of  Med,  Science^ 
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2.  By  means  of  bed  and  body  linen,  and  other  articles  tainted 
with  the  rice-water  discharges. 

8.  Through  the  medium  of  the  soil.  The  discharges  being  liquid, 
the  great  bulk  of  them  find  their  way  to  the  ground,  from  which 
the  poison  may  be  propagated  in  three  ways, — (a)  By  rising  into 
the  air  as  a  product  of  evaporation ;  (6)  By  percolating  into  the 
drinking-water ;  (c)  By  atmospheric  dispersion  in  the  form  of  im- 
palpable dust,  after  it  has  passed  into  the  dried  state.  It  is,  of 
course,  difficult  to  establish  these  modes  of  propagation  by  direct 
proof ;  but  circumstantial  evidence,  and  evidence  %  analogy,  is  so 
cogent  and  weighty,  that  no  reasonable  doubts  can  now  be  enter- 
tained regarding  these  modes  of  propagation.  By  experiment  the 
enthetically  contagious  poisons  (e.^.,  vaccine  variola,  woorara,  Ac.) 
are  known  to  retain  their  properties  in  a  dormant  state  for  indefi- 
nite periods  of  time  after  having  been  dried  up,  and  to  recover 
these  properties  again  when  moistened.  Evidence  almost  as  certain 
as  experiment  demonstrates  the  same  regarding  the  poison  of  scar- 
let fever,  malignant  pustule,  glanders,  and  syphilis.  Therefore,  it 
is  probably  true  of  cholera,  and  the  more  so  that  the  numerous  and 
well-authenticated  instances  of  the  propagation  of  the  disease 
through  articles  of  dress  shows  that  the  poison,  during  its  transit, 
must  necessarily  have  been  in  a  dried  condition — a  condition  which 
entirely  protects  organic  bodies  from  certain  molecular  changes ;  so 
that,  so  long  as  the  material-holding  poison  remained  in  this  dry 
state,  no  definite  limit  could  be  stated  as  to  how  long  the  morbific 
acent  might  retain  its  specific  powers.  From  this  point  of  view  a 
single  case  may  give  rise  to  a  A^nde-spread  infection ;  and  as  cases 
multiply,  it  becomes  more  and  more  impossible  to  trace  their  lineal 
succession. 

The  relative  share  which  the  modes  of  propaojation  (here  indi- 
cated by  Dr.  Budd)  take  in  the  propagation  of  cholera  must  vary 
with  season  and  climate,  with  temperature,  with  the  habits  of  the 
people,  with  the  nature  of  the  soil,  with  the  water-supply,  with  the 
prevailing  wind,  and  with  general  sanitary  arrangements. 

The  experience  of  1866  and  of  1865  confirms  all  previous  experi- 
ence as  to  the  propagation  of  cholera,  so  well  summed  up  by  Mr. 
8imon  in  his  official  memorandum  of  July,  1866.  In  it  he  assured 
the  public  that  cholera  is  so  little  contagious,  in  the  sense  in  which 
small-pox  and  typhus  fever  are  commonly  called  contagious,  that, 
if  proj)er  precautions  are  taken  where  it  is  present,  there  is  scarcely 
any  risk  tnat  the  disease  will  spread  to  persons  who  nurse  and  other- 
wise closely  attend  upon  the  sick.  But  he  admits  it  is  not  less  true, 
that  all  matters  which  the  patient  discharges  from  the  stomach  and 
bowels  are  infective ;  that  the  patient's  power  of  infectine^  other 
persons  are  due  entirely,  or  almost  entirely,  to  these  discnarges; 
that  these,  however,  are  comparatively  non-effective  when  first  dis- 
charged, but  afterwards,  while  undergoing  decomposition,  acquire 
their  maximum  of  infective  power;  that,  if  cast  away  without  pre- 
vious disinfection,  they  impart  their  own  infective  quality  to  other 
excremental  matters;  that  if  they  get  access,  even  in  the  smallest 
quantity,  to  wells  or  other  sources  of  drinking-water,  they  may 
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[Cholera  prevailed  extensively  in  the  United  States  army  during  the 
year  1866.  There  were  2813  cases,  and  1269  deaths.  It  appears  from 
Dr.  J.  J.  Woodward's  report  to  the  Surgeon-General  (Circular  No.  5, 
War  Department^  S.  O.  0.,  1867),  that  it  spread  over  the  country  during 
that  year,  extending  as  far  westward  as  Forts  Leavenworth,  Riley,  and 
Gibson,  and  in  the  southwest  to  Texas.  In  its  progress  it  followed  the 
lines  of  travel  rather  than  any  general  westward  course,  and,  in  the  case 
of  the  army,  it  especially  followed  the  movements  of  bodies  of  recruits. 
The  epidemic,  so  far  as  the  army  is  concerned,  evidently  radiated  from 
two  chief  centres — New  York  city,  and  Newport  Barracks,  Kentucky. 
The  first  reported  case  in  the  armj-,  in  1866,  was  at  Fort  Columbus, 
Governor's  Island,  New  York  Harbor,  in  a  recruit  from  the  rendezvous  at 
Minneapolis,  Minnesota,  of  whose  previous  history  and  exposure  nothing 
was  known ;  he  had  been  but  three  days  at  the  post.  In  about  an  hour 
after  his  admission  into  the  hospital  another  case  occurred,  also  a 
recruit,  with  previous  history  unknown.  Cholera  was  at  the  time  pre- 
vailing in  New  York  city.  The  fort  too  was  in  the  immediate  neighbor- 
hood of  a  quarter  of  the  town  chiefly  infected,  through  which  recruits 
passed  with  more  or  less  delay.  There  was  besides  frequent  daily  com- 
munication between  the  fort  and  the  town.  Recruits  from  Governor's 
Island  carried  cholera  to  Hart's  Island,  another  recruiting  depot  on  the 
East  River.  The  infection  spread  by  readily  traceable  steps  to  Georgia ; 
to  Louisiana,  by  way  of  New  Orleans ;  to  Texas,  by  way  of  Galveston ; 
to  Louisville,  Kentucky;  to  Richmond,  Virginia;  and  to  La  Virgin, 
Nicaragua  Bay.  From  Richmond  it  was  carried  to  Norfolk,  Virginia; 
fjTom  Louisville  to  Bowling  Green,  Kentucky.  The  probabilities  appear 
to  be  that  the  disease  was  carried  from  New  Orleans  up  the  Mississippi 
River  to  various  points  on  that  stream,  and  west  of  it ;  and  though  the 
whole  chain  of  evidence  is  not  complete,  yet  there  is  a  sufficient  number 
of  known  cases  of  the  transfer  of  the  epidemic  from  one  post  to  another 
in  this  region,  to  put  this  view  of  the  whole  movement  beyond  reasonable 
doubt. 

The  other  principal  centre  appears  to  have  been  Newport  Barracks, 
Kentucky,  where  the  disease  was  plainly  introduced  from  the  infected 
city  of  Cincinnati,  on  the  opposite  side  of  the  Ohio  River.  Although  it 
did  not  prevail  to  any  great  extent  at  this  post,  3'et  it  is  in  evidence  that 
it  was  carried  thence  to  Augusta  and  Atlanta,  Georgia,  and  to  Nashville 
and  Memphis,  Tennessee  (Woodward,  /.  c.) 

The  following  instances  of  the  portability  of  the  disease  are  cited  from 
the  official  report. 

1.  On  the  14thof  July  the  steamship  San  Salvador  left  New  York  with 
seventy  or  eighty  cabin  passengers,  and  sixty  in  the  crew  and  steerage. 
She  touched  at  Governor's  Island  and  took  on  board  476  recruits  for  the 
Seventh  United  States  infantry.  The  men  were  lodged  between  decks, 
and  were  greatly  overcrowded.  On  the  second  day  out  cholera  appeared 
among  the  recruits,  and  when  the  vessel  arrived  at  quarantine,  near 
Savannah,  Georgia,  three  deaths  had  occurred,  and  there  were  twenty- 
five  ill  of  the  disease.  The  troops  were  landed  on  Tybee  Island.  Cholera 
continued  to  prevail  on  the  island  during  July  and  the  first  few  days  of 
August.  Altogether  there  were  202  cases,  and  116  deaths.  The  cabin 
passengers  and  crew  of  the  San  Salvador  appear  to  have  escaped,  but  of 
the  ten  white  citizens  residing  on  Tybee  Island,  nine  were  seized  with 
cholera  shortly  after  the  arrival  of  the  infected  ship  and  five  died.  The 
tenth  fled  f^om  the  island,  and  is  reported  to  have  died  of  cholera  some- 
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Those  who  argue  against  the  availability  of  quarantine  as  positiyely 
protective  against  the  dissemination  of  cholera,  assert  that  it  has  never 
succeeded,  and  never  can.  The  difficulty  lies  in  making  the  means  abso- 
lute. In  proportion  to  its  strictness  is  the  risk  from  infected  sources  les- 
sened. It  is  relatively,  if  not  positively  protective,  and  this  view  is  fast 
gaining  ground,  as  the  result  of  a  large  body  of  facts.  If  efficient,  it 
stops  one  mode  of  diflfVision,  and  that  a  pretty  potent  one. 

But  admitting  all  that  is  claimed  and  probable  of  the  dissemination  of 
malignant  cholera  by  human  intercourse — ^body  emanations,  gastro-intes- 
tinal  discharges,  infected  clothing — it  is  equally  certain  that,  to  account 
satisfactorily  for  its  spread  at  times,  we  are  obliged  to  own  the  agency  of 
the  atmosphere  as  a  carrier,  or  an  epidemic  constitution,  as  well  as  the 
influence  of  localized  conditions  determining  outbreaks  and  intensity. 
During  the  first  two  months  after  the  French  army  landed  in  the  Crimel^' 
it  lost  more  men  by  deaths  and  invaliding  frova  cholera,  than  from  gunshot 
wounds,  from  the  battle  of  the  Alma  to  the  fall  of  Sebastopol ;  yet  it  brought 
no  cholera  with  it,  nor  was  there  any  at  the  time  of  disembarkation.  The 
outbreak  seemed  to  be  due  solely  to  atmospheric  causes  and  insanitary 
conditions. 

The  organic  theory  as  a  cause  of  epidemics,  first  broached  by  Kircher, 
sanctioned  by  Linnaeus,  and  ably  advocated  in  late  years  by  Sir  Henry 
Holland,  Henle,  Dr.  J.  C.  Nott,  and  others,  was  applied  to  cholera  in 
Great  Britain  in  1849  and  1854,  but,  unsupported  by  observation,  made 
but  little  headway.  Recently  there  seems  to  be  a  tendency  to  a  recon- 
sideration of  this  hypothesis,  which  is  certainly  a  very  attractive  one,  and 
which  would,  if  demonstrated  by  ph^'sical  evidence,  offer  an  easy  and  satis- 
factory solution  of  many  of  the  mooted  points  surrounding  the  disseminar 
tion  of  cholera.  "  Many  of  the  phenomena  observed  during  the  march  oif 
cholera  epidemics,"  writes  Mr.  Goodeve, ''  might  be  explained  much  more 
satisfactorily  upon  the  supposition  of  the  exciting  cause  being  masses  of 
organisms  moving  in  obedience  to  atmospheric  impulses  and  currents, 
than  by  most  other  theories.  They  might  multiply  wherever  they  found 
a  fitting  nidus,  which  might  be  in  privy  atmospheres,  or  in  air  abound- 
ing in  emanations  from  decaying  and  putrefying  matter,  or  in  crowded 
rooms,  and,  indeed,  in  all  vitiated  atmospheres.  They  might  appear  to 
impart  an  infecting  character  to  the  choleraic  discharges  by  multiplying 
enormously  in  them"  (Reynold's  System  of  Medunne^  vol.  i,  p.  147).  Dr. 
Henry  Hartshome  (Cholera^  &c.,  1866)  is  a  decided  advocate  of  the  or- 
ganic theory,  and  he  believes  that  the  cause  of  cholera  is  a  (yet  undiscov- 
ered) protozoon,  or  primal  organism,  of  extreme  individual  minuteness, 
which,  on  entering  the  human  body,  affects  it  as  an  organic  poison ;  and 
that  the  conditions  which  favor  and  maintain  in  life  multiplication  and 
migration,  this  ens  primalis^  are  afforded  by  animal  matter  in  a  state  of 
rapid  and  foul  decomposition,  along  with  moderately  high  temperature 
and  Ordinary  moisture. 

Dr.  Lionel  S.  Beale,  for  some  time  engaged  in  the  study  of  the  poison 
of  contagious  diseases,  has,  as  the  result  of  minute  microscopical  in- 
quiry, reached  these  conclusions:  (1.)  The  contagious  or  infecting  prin- 
ciple consists  neither  of  insects,  of  animalcula,  nor  any  kind  of  vegetable 
organism.     (2.)  But  of  living  matter  formed  in  the  organism  of  man  or 

ClelUn,  Assistant  Surgeon  United  States  Army,  from  which  it  appears  that  cholera 
broke  out  at  various  points  in  the  vicinity  of  Fort  Delaware,  in  fwct,  encircling  the 
post,  but  did  not  invade  the  garrison,  although  one  case,  which  recovered,  occurred 
in  the  family  of  an  officer  on  the  island."  {^CtraUar  No.  6, 18^.) 
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times.  There  raay  be  from  ten  to  fifty  copious  watery  stools,  and 
frequent  copious  vomiting,  before  there  is  any  great  loss  of  heat  and 
failure  of  circulation.  When  purging  commences  twenty-four  hours, 
or  two  or  three  or  four  days,  before  the  violent  symptoms,  such  as 
vomiting,  purging,  or  cramps,  such  patients  are  said  to  have  "  pre- 
monitory diarrhoea."  But  there  is  always  some  degree  of  loss  of 
heat  ana  failure  of  circulation  even  in  the  slightest  cases,  else  the 
case  would  be  mere  watery  diarrhoea,  attended  only  by  exhaustion, 
and  not  by  the  symptoms  peculiar  to  cholera.  Cramps  are  seldom 
present  till  the  stools  put  on  the  true  choleraic  character — ^viz.,  of 
copious  white  flocculi  suspended  in  a  watery  fluid.  The  algide 
Bymptwns  come  on  gradually,  and  are  less  intense  than  in  the  fol- 
lowing forms ;  recovery  is  also  more  common.  In  the  recent  epi- 
demic in  London  (1866),  Dr.  Sutton  gives  forty-one  examples  m 
which  there  was  undoubted  premonitory  diarrhoea,  the  duration  of 
the  diarrhoea  being  as  follows:  In  three  cases,  12  hours;  in  one  case, 
18  hours;  in  one  case,  19  hours.  In  seven  cases,  1  day;  in  one  case, 
1  day  and  9  hours;  in  twelve  cases,  2  days ;  in  six  cases,  3  days ;  in 
in  two  cases  4  days  ;  in  two  cases,  5  days ;  in  one  case,  6  days ;  in 
one  case,  7  days.  In  two  cases,  2  weeks ;  in  one  case,  5  weeks ;  and 
in  one  case,  8  weeks.  In  more  than  half  the  number  of  cases  the 
diarrhoea  preceded  the  marked  symptoms  by  one,  two,  or  three 
days ;  and  of  the  forty-one  cases,  the  diarrhoea  in  twenty-six  was 
limited  to  the  first  three  days, 

2.  K  the  poison  acts  with  greater  intensity,  we  have  the  second 
variety,  in  which  there  is  less  physical  alteration  in  the  fibrine,  and 
the  circulation  is  carried  on  for  a  longer  time.  Consequently,  the 
characteristic  change  is  not  evidenced  solely  or  chiefly  m  the  inte- 
rior of  the  vessels ;  but  is  partly  transferred  to  the  exterior  of  the 
vascular  system.  The  albuminoid  constituents,  fibrine,  and  perhaps 
albumen,  are  eflfused  in  large  quantities,  and  in  all  parts  of  the  body, 
though  chiefly  on  the  free  surfaces  of  the  skin,  alimentary  mucous 
membrane,  and  more  rarely  the  bronchial  mucous  membrane.     The 

general  nature  of  this  eflTusion  forms  two  characteristic  distinctions 
etween  cholera  and  diarrhoea ;  for  diarrhoea  is  a  disease  confined, 
in  the  first  instance,  to  the  eliminating  part — viz.,  the  large  or  small 
intestines,  as  the  case  may  be — and  is  unattended,  as  a  general  rule, 
by  the  effusion  of  albumen  and  fibrine.  The  worst  forms  of  this 
variety  are  seen  in  those  cases  in  which,  after  two  or  three  choleraic 
stools,  severe  and  lone-continued  cramps  come  on,  accompanied  and 
followed  by  intense  aigide  symptoms :  after  death  the  small  intes- 
tines are  generally  found  distended  with  the  thick,  white,  flaky 
substance.  Other  cases  of  this  variety  present  infinite  modifications 
in  severity,  according  as  watery  elimination  is  added  to  effusion  of 
the  fibrine ;  in  other  words,  according  as  they  tend  towards  the 
slighter  forms. 

§.  Thus,  if  the  final  change  at  once  occur,  and  there  is  a  complete 
and  rapid  arrest  of  the  circulation,  either  from  the  intensity  of  the 
cause  or  from  constitutional  predisposition,  the  worst  variety  is  pro- 
duced, in  which  "a  mortal  coldness  comes  on  from  the  beginning." 
As  the  circulation  is  soon  almost  entirely  arrested  by  physical  alter- 
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orbit ;  every  feature,  moreover,  is  sharp  and  pinched,  as  after  a  long 
wasting  disease ;  the  complexion  thick  and  muddy ;  the  lips  ana 
tongue  purple.  All  these  great  changes  have  been  known  to  take 
place  in  a  few  minutes. 

In  addition  to  this  sad  state,  the  vomiting  is  constant,  the  purg- 
ing most  incessant,  and  the  pulse,  though  often  natural,  sometimes 
rapid,  yet  in  some  cases  it  is  not  to  be  telt,  even  from  the  first  mo- 
ment of  the  attack,  either  in  the  large  superficial  arteries  or  at  the 
wrist ;  the  voice  is  strangely  altered ;  its  firm  and  manly  tone 
changes  to  a  low,  feeble,  and  unnatural  sound.  The  urinary  secre- 
tion IS  likewise  entirely  suppressed,  while  no  bile  flows  into  the  in- 
testines. The  only  organ  which  seems  to  preserve  its  powers  is  the 
brain  ;  and  the  patient  often  to  the  last  moment  of  his  life  retains 
the  power  of  thinking,  and  of  expressing  his  thoughts  distinctly, 
sometimes  full  of  hope,  while  at  other  times  he  seems  indiflferent  to 
the  fate  which  too  often  inevitably  awaits  him. 

The  symptoms  characteristic  of  the  collapse  stage  during  the  late 
epidemic  (1866),  according  to  Dr.  Sutton,  in  the  Cholera  Hospital 
and  in  the  London  Hospital,  corresponded  with  those  witnessed  in 
other  epidemics.  "  The  pulse  was  only  just  perceptible — that  was 
with  great  care — or  the  patients  were  pulseless;  the  extremities 
were  cold  ;  the  tongue  was  verv  cold,  sodden,  coated  with  thin  white 
fur ;  marked  lividity  especially  in  adults ;  old  people  and  infants 
were,  as  a  rule,  less  livid  ;  the  voice  was  reduced  almost  to  a  whisper ; 
the  eyes  were  sunken,  pupils  dilated,  conjunctiva  white  and  glassy ; 
hands  sodden  and  shrivelled ;  the  patient  restless,  turning  from  side 
to  side,  with  the  eyes  for  the  most  part  wide  open,  or  closed  only  for 
a  few  moments  at  a  time  ;  very  wakeful ;  excessive  thirst,  to  such 
a  degree  that  little  children  would  get  out  of  their  beds  and  go  and 
place  their  mouths  under  the  water  tap ;  cramps  in  the  calves  of  the 
legs,  extending  up  to  the  thighs  and  walls  of  the  abdomen,  in  ex- 
ceptional cases  into  the  upper  extremities.  The  patients  manifested 
a  great  indifference  as  to  tiieir  condition.  When  the  patients  were 
in  extreme  collapse  the  purging  often  ceased,  and  that  in  some  cases 
for  some  hours. 

"  In  the  worst  cases  of  cholera  the  vomiting  and  purging  began 
suddenly  and  violently,  went  on  rapidly,  the  algide  symptoms  set 
in  very  early,  and  there  was  very  little  and  often  not  any  purging 
during  collapse  "  {Ninth  Report  on  PuUic  Healthy  p.  381). 

On  the  accession  of  the  spasms,  the  vomiting,  and  the  purging, 
the  disorder  is  fully  developed,  and  the  crisis  is  at  hand,  which  m 
a  few  hours  must  decide  the  fate  of  the  patient.  The  termination 
may  be  favorable  or  unfavorable :  if  unfavorable,  he  may  die  with 
all  the  symptoms  just  narrated  strongly  marked ;  or,  should  it  be 
favorable,  they  may  abate,  and  a  happier  prognosis  be  formed.  Un- 
fortunately, however,  it  too  often  happens  that,  although  the  stom- 
ach retains  what  is  taken,  and  the  purging  appears  checked,  and 
the  patient  falls  into  a  doze,  yet  the  weakness,  the  entire  cessation 
of  the  pulse,  the  coldness  and  lividity  of  the  surface,  and  the  ghastly 
expression  of  the  countenance,  show  that  a  few  hours  must  close 
the  scene,  often  with  so  little  struggle  that  death  is  only  marked 
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not  less  fatal  than,  typhoid  fever.  These  typhoid  symptoms,  com- 
mon in  Europe  and  America,  are  said  to  be  unknown,  or  nearly  so, 
in  India,  where,  if  a  secondary  fever  ensues,  it  assumes  the  form  of 
the  remittent  fever  of  that  country.  But  remittance  is  character- 
istic of  typhoid  fever ;  and  this  character  may  only  be  more  expressed 
in  India  tnan  in  Europe.  For  the  first  few  hours  after  the  febrile 
reaction  commences  the  tongue  is  white,  but  it  quickly  becomes 
brown  and  dry,  while  black  sordes  incrust  the  teeth  and  lips. 
The  eye  becomes  deeply  injected  and  red,  the  cheek  pale  or  flushed, 
the  pulse  rapid,  and  the  temperature  of  the  body  a  little  above  the 
natural  standard.  The  patient,  either  delirious  or  comatose,  then 
lies  in  a  state  resembling  the  last  stage  of  the  severest  typhoid  fever 
of  this  country.  This  struggle  usually  lasts  from  four  to  eight  days, 
when  the  symptoms  either  gradually  yield  or  death  ensues.  In  a 
few  mild  cases  the  fever  aesumes  an  (ntermittent  type,  or  sometimes 
a  quotidian,  sometimes  a  tertian  form :  all  these  cases  usuallv  recover. 
Such  is  a  general  outline  of  the  symptoms  of  this  formidable  disease. 

The  blood  in  cholera  varies  according  to  the  stage  of  the  disease. 
In  the  cold  stage  it  is  usuallv  of  an  unnaturally  dark  color  and 
thick  consistency,  so  that  it  flows  with  difficulty  from  the  veins, 
and  very  imperfectly  separates  into  clot  and  serum.  Blood  taken 
from  the  temporal  artery  has  been  found  equally  black  and  thick. 
After  the  secondary  fever  is  formed,  the  quantity  of  serum  increases, 
till  at  length  it  is  much  more  abundant  in  the  blood  than  natural ; 
and  it  is  singular  that  this  takes  place  notwithstanding  that  the 
secretion  of  urine  is  re-established. 

Duration  of  the  Disease. — It  is  of  importance  to  determine  whether 
the  cholera  process  is  limited  in  its  duration.  Dr.  Sutton  has  at- 
tempted the  observation ;  and  finds  that  while  the  "  cold  stage  "  is 
always  present  more  or  less,  the  "  hot  stage  "  may  be  absent,  and  is 
no  essential  part  of  the  disease.  It  varies  very  much  when  present. 
In  mild  cases  it  is  very  short  and  scarcely  appreciable.  In  severe 
cases  it  is  long  and  protracted,  at  least  in  this  country.  The  phe- 
nomena of  collapse  appear  not  to  be  limited  to  any  definite  time. 
Some  patients  became  collapsed  very  early  ;  others  not  until  vomit- 
ing and  purging  had  continued  several  nours,  and  was  then  often 
not  protracted.  In  the  milder  cases  the  algide  symptoms  were 
scarcely,  or  even  not  at  all,  marked ;  and  all  experience  has  shown 
that  the  collapse  of  cholera  is  not  always  present. 

Dr.  Sutton  then  endeavored  to  ascertain  what  period  elapsed  from 
the  time  when  a  patient  was  seized  with  the  characteristic  symp- 
toms of  the  cold  stage — the  violent  symptoms — to  the  time  of  his 
entering  reaction.  He  finds  there  are  good  reasons  for  believing 
that  the  ehdera  process  runs  a  definite  course  of  from  twenty  to 
thirty  hours. 

Relation  of  Vomiting  and  Purging  to  Algide  Symptoms.— When  pa- 
tients went  into  collapse  the  vomiting  and  purging  very  greatly 
diminished,  and  in  some  cases  entirely  ceased;  ana  some  of  the 
worst  cases — cases  which  seemed  almost  sure  to  prove  fatal — had 
very  little,  and  often  not  any,  purging.  Thus  cases  characterized 
by  the  most  continued  purging  and  vomiting  were  not  by  any  means 
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color  and  a  greasy  perspiring  skin  and  a  coated  tongue,  he  will  in 
all  probability  pass  blooay  evacuations,  and  then  willeertainly  die. 
Dr.  Sutton  thus  recognizes  a  class  of  cases  having  the  following 
symptoms:  The  patient  is  seen  lying  on  his  back,  eyes  open,  look- 
ing verv  wakeful,  mind  collected,  voice  weaker  than  natural,  at 
times  the  typical  choleraic  voice,  color  natural,  lips  natural,  com- 
plexion greasy,  tongue  sometimes  cold,  livid,  of  gray  color  and 
covered  with  white  fur;  at  other  times  the  tongue  is  warm  and 
coated  with  yellow  fur.  ,  The  hands  are  of  a  livid  red  color,  cold, 
and  shrivelled.  The  temperature  in  the  axilla  is  generally  lower 
than  usual.  Sespiration  is  labored,  and  generally  aceelerated — 
often  25,  sometimes  40,  a  minute.  The  pulse  at  the  wrist  may  be 
only  just  perceptible,  and  very  often  such  patients  are  pulseless; 
there  may  be  no  purging  for  hours  together,  and  very  little  vomit- 
ing.  There  may  be  profuse  prspiration,  the  face  and  hair  wet 
with  it.  The  patient  may  lie  for  hours  like  this,  and  even  one  or 
two  days.  Such  bloody  evacuations  appear  on  an  average  about 
twenty-eight  hours  after  the  violent  symptoms  of  cholera  set  in. 

When  the  algide  symptoms  are  most  severe  the  reaction  is  great- 
est and  most  protracted.  The  longest  reaction  was  seventeen  da^s, 
the  shortest  sixty  hours,  iu  Dr.  Sutton's  experience.  In  the  mild 
cases  the  longest  reaction  was  seven  days  and  the  shortest  twelve 
hours.  The  duration  of  suppression  of  urine  is  also  in  proportion 
to  the  severity  of  the  algide  symptons.  In  one  case  no  urine  was 
passed,  and  none  discovered  in  the  bladder,  for  six  days  and  ten 
nours ;  in  two  cases  none  for  five  days,  and  in  two  none  for  four 
days.  In  the  milder  class  of  cases  three  days  was  the  longest 
period  of  suppression,  and  the  shortest  ten  hours. 

Chemioal  Changes  undergone  by  the  Body  in  the  Progress  of  Cholera. 
— Dr.  J.  L.  W.  Thudichum,  at  the  instance  of  Mr.  Simon,  made 
important  observations  during  the  epidemic  of  1866,  which  are 
puolished  in  Mr.  Simon's  report  of  that  year.  The  following  is  a 
summary  of  his  results: 

The  blood  after  death  during  collapse  contains  urea  in  variable 
abundance.  The  rice-water  like  evacuations  contain  butyric  acid, 
and  yield  nitrogen  and  carbonic  acid,  but  no  urea.  In  bodies  dead 
at  an  early  period  there  was  no  urea ;  and  more  seemed  to  accu- 
mulate after  a  protracted  algide  stage,  and  much  more  after  three 
to  six  days'  torpid  condition;  and  the  greatest  amount  of  urea 
was  found  after  a  long  algide  stage,  with  rise  of  temperature  at 
the  end. 

The  serretion  of  bile  is  completely  arrested ;  and  in  extreme  cases 
a  clear  white  fluid  percolates  through  the  hepatic  ducts,  free  from 
bile,  coloring  matter,  and  albumen.  It  seems  to  be  simply  water, 
with  a  trace  of  alkali  and  a  vestige  of  mucus.  In  some  instances 
the  fluid  is  colored,  but  contains  no  bile  acids.  The  bile  ducts 
shed  their  epithelium. 

The  blood  loses  water ^  albumen^  and  salts^  and  is  incapable  of  passing 
the  capillaries  with  the  usual  freedom.  It  retains  most  of  its  col- 
oring matter  in  its  normal  chemical  composition;  and  Dr.  Thudi- 
chum's  observation  led  to  the  conclusion  that  any  fermentation  of 
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were  obtained  by  Dr.  Lauder  Lindsay  in  1858.  The  evacuations 
are  in  an  active  state  of  decomposition,  and  evolve  gas,  which  at 
first  is  composed  almost  entirely  of  nitrogen ;  soon,  however,  car- 
bonic acid  prevails,  and  ultimately  nothing  but  carbonic  acid  is 
evolved.  At  one  period  some  hydrogen  is  developed.  In  1848  Dr. 
Parkes  examined  many  cholera  stools,  and  his  observations  coincided 
with  those  of  O'Shaughnessy,  Vogel,  Wittstock,  and  Andrew  Bu- 
chanan (of  Glasgow).  The  thin  fluid  was  always  alkaline,  and  con- 
tained an  abundance  of  alkaline  chlorides,  phosphates,  and  sulphates, 
and  a  certain  proportion  of  albumen.     The  odor  was  always  peculiar. 

Dr.  Thudichum  cannot  discover  any  specificity  in  the  above  ingre- 
dient's ;  but  many  of  them  are  analogous  to  the  products  of  ordinary 
processes  of  putrefaction.  If  it  is  aomitted  that  the  cholera  evacua- 
tions acquire  infective  powers  only  after  a  period  of  fermentation, 
it  is  also  easy  to  understand  that  the  specific  infectinff  power  may 
belong  to  albumen  or  mucine  at  a  particular  stage  of  aismtegration 
or  chemical  cleavage.  The  next  knowledge  which  it  is  necessary 
to  acquire  is  evidently  this — namely,  the  exact  period  at  which  the 
rice-water  stools  acquire  infective  properties,  and  their  chemical 
composition  at  that  period.  The  most  dangerous  period  of  the  chol- 
eraic stools  is  believed  to  be  when  they  become  very  ammoniacal. 
This  occurs  usually  immediately  they  are  passed,  but  -not  to  any 
extent  for  some  time ;  and  anything  which  makes  and  keeps  them 
acid  prevents  the  ammoniacal  change  (Parkes). 

Urine  in  Cholera  Sea^ction, — As  the  complete  suppression  of  the 
urinary  secretion  in  collapse,  lasting  for  hours  or  days,  is  one  of  the 
most  strikinff  and  peculiar  features  of  cholera,  so  its  reappearance 
is  amongst  tne  earliest  and  most  auspicious  signs  of  beginning  re- 
covery. The  first  secretion  mostly  contains  the  evidence  of  the  me- 
chanical obstruction  of  the  minute  channels  of  the  kidneys,  and  of 
the  general  death  of  the  epithelia  of  the  urinary  passages.  It  also 
contiWis  the  sign  of  continued  resistance  to  the  blood-current  through 
the  kidneys  in  the  form  of  transuded  albumen  of  the  blood.  And 
m  many  cases  it  carries  small  quantities  of  peculiar  abnormal  in- 
gredients, which  may  perhaps  be  products  or  remnants  of  processes 
engendered  by  the  choleraic  process  in  the  blood.  The  quantity  is 
at  first  very  small — urea  much  diminished. 

[Temperature  in  Cholera. — Though  observations  on  this  point  were 
made  in  1831,  the  first  which  merit  attention  are  those  of  the  epidemic 
in  Europe  of  1848-50.  But  the  statements  of  observers  differ  widely, 
for  whilst  Von  Barensprung  and  others  assert  that  there  is  in  the  algide 
state  a  general  fall  in  the  temperature  of  the  body,  that  the  loss  of  heat 
is  not  ouly  external  but  general  (Miiller's  Archiv^  1852),  Zimmerman, 
firom  two  observations,  came  to  the  opposite  conclusion  (Deutsche  Klinilc^ 
1856).  Briquet  and  Mignot  believed  that  the  greatest  fall  of  temperature 
took  place  in  the  algide  state,  though  they  admitted  to  having  in  a  few 
cases  found  a  rise.  Similarly  opposed  statements  were  made  by  others. 
All  these  measurements,  there  is  reason  to  suppose,  were  axillary,  and, 
therefore,  of  little  value ;  for  in  the  algide  state  the  temperature  of  the 
axilla  is  considerably  lower  than  that  of  the  natural  outlets,  and  it  is 
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peratnre  of  the  whole  body.  (8.)  During  complete  convalescence  an 
abnormally  elevated  temperature  is  frequently  ascertained,  without  any 
apparent  pathological  cause  (Virchow's  Archiv  fur  PcUholog,  Anat.und 
FhysioLj  Jan.,  1867.;  Glasgow  Med.  Jour.  May,  1867.)] 

.  J%e  Temperature  in  Chdera^  as  determined  by  Dr.  Thudichum, 
falls  steadily  from  normal  to  5.4°  Fahr.  or  7.2°  Fahr.  below  it,  and 
in  most  cases  very  rapidly. 

The  lowest  temperature  is  quickly  reached  in  deepest  collapse ; 
and  the  minimum  temperature  of  ail  cases  observed  in  the  al^de 
stage  are  below  the  lower  limits  of  the  fluctuation  of  health,  rhe 
maximum  temperature  of  the  majority  of  cases  observed  are  below 
the  upper  limits  of  the  fluctuation  of  health. 

The  lower  the  temperature  and  the  longer  the  duration  of  the 
algide  stage,  the  higher  and  the  longer  continued  is,  on  the  whole, 
the  temperature  of  the  tepid  stage,  which  does  not  exceed  the  upper 
normal,  unless  the  temperature  of  the  algide  stage  had  previously 
sunk  below  95°  Fahr.  But  the  temperature  may  for  a  short  time 
reach  95°  Fahr.  or  less,  and  yet  the  temperature  of  the  tepid  stage 
not  rise  above  the  upper  normal. 

When  the  maximum  temperature  of  a  case  of  cholera  remains 
throughout  below  the  normal  average,  the  case  will  probably  be 
fSataL  Among  the  thirty-nine  cases  observed,  all  such  cases,  seven 
in  number,  proved  fatal. 

On  the  basis  of  the  thermometric  observations  alone,  cholera  may 
be  divided  into  two  stages, — the  first  or  algide  stage,  from  the 
beginning  of  symptoms  to  that  period  where  temperature  reaches 
again  the  normal  limits  or  average ;  and  the  second  or  tepid  stage, 
in  which  temperature  either  remains  within  the  normal  limits  or 
rises  more  or  less  above  them,  in  some  cases  even  to  febrile  height, 
afterwards  descending  aeain  to  normal  limits. 

But  on  the  basis  of  ail  the  pathological  phenomena  and  clinical 
data,  the  following  seven  stages  of  cholera  maybe  distinguished 
(Thudichum):  (1.)  Fecal  diarr/wea  ;  (2.)  Choleraic  diarrhoea  and  vomit- 
ing^  quick  sinking  of  temperature ;  leading  to  (3.)  Asphyxia  or  col- 
lapse^ in  which  lowest  temperature  is  reached  ;  (4.)  Sewtion^  which 
may  be  defined  as  the  cessation  of  collapse  and  the  beginning  of  the 
re-establishment  of  the  suppressed  functions ;  (5.)  lorpid  stage^  or 
secondary  period  of  algide  stage,  in  which,  reaction  notwithstand- 
ing, temperature  remains  below  the  lower  normal  limits,  and  then 
eradually  or  suddenly  rises  to  the  normal  average ;  (6.)  Tepid  stage^ 
m  which,  during  continued  reaction,  temperature  rises  to  normal 
or  its  upper  limits,  more  rarely  somewhat  above;  (7.)  'Yhe febrile 
slage^  only  reached  in  cases  where  the  entire  algide  staoje  has  been 
very  long,  or  where  there  are  complications,  or  secondary  lesions 
arising  out  of  the  choleraic  process.  Reaction  does  not  always  ter- 
minate the  algide  stage.  ¥  or  although,  from  the  moment  of  the 
beginning  of  reaction,  temperature  rises  somewhat  in  most  cases,  in 
exquisite  cases  it  does  not  reach  the  lower  limits  of  normal  fluctua- 
tion. The  algide  stage  is  evidently  continued  into  the  state  of  re- 
action, and  the  tepid  stage  is  the  result  only  of  continued  reaction. 
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ries."    It  is  not  yet  determined  whether  the  general  temperature  of 
the  blood  is  not  febrile. 

As  regards  temperature,  the  following  conclusions  were  arrived 
at  by  Surgeon  A.  Leith  Adams  and  Assistant-Surgeon  F.  H.  Welch 
during  the  epidemic  at  Malta,  of  which  they  have  given  so  admi- 
rable a  report  {Army  Med.  Dep.  Report^  vol.  vi,  1864,  p.  341): 

^^  1.  That  a  strongly  marked,  rapid  downfall  from  the  average  normal 
temperature,  97^,  takes  place  soon  after  the  setting  in  of  the  cholera 
symptoms,  and  the  extent  in  proportion  to  the  dose  of  the  poison ;  the 
downfall  being  characterized  in  the  healthy  young,  and  up  to  middle  age, 
by  elevations  and  depressions,  each  succeeding  one  of  the  latter  reaching 
a  lower  point  than  the  preceding  one ;  in  the  aged,  weak,  or  debauched 
constitution  by  an  uninterrupted  sinking  of  the  thermometer.  The  aver- 
age fall  from  normal  temperature  into  collapse  was  11°,  the  extremes  t° 
and  lb""  Fahr. 

^^  2.  That  the  highest  temperature  at  which  the  general  symptoms  of 
collapse  became  apparent  was  90°,  the  lowest  82°,  the  average  86°  Fahr. 

^^  3.  That  during  the  period  of  collapse  the  temperature  underwent  but 
slight  variations  in  the  aged,  weak,  or  debauched ;  while  in  the  young, 
and  up  to  middle  age,  it  was  characterized  by  undulations. 

^^  ii  That  the  stage  of  complete  collapse  is  not  marked  by  any  charac- 
teristic unvarying  point  of  temperature.  It  would  seem  that  an  excessive 
dose  of  the  poison  is  accompanied  by  a  corresponding  loss  of  heat ;  but 
when  the  vital  stamina  is.  deteriorated  by  drunken  habits  or  delicacy  of 
constitution,  either  the  general  symptoms  of  collapse  are  present  when 
the  thermometer  makes  no  great  fall,  or  an  excessive  lowness  is  reached 
with  no  corresponding  general  indications — e.  g.^  Cases  1,  2,  6,  and  13 

Sin  their  Report] ;  while,  on  the  other  hand,  a  hardy  well-used  constitution 
[oes  not  betray  signs  of  failing  until  the  respiratory  function  is  much 
interfered  with.     The  lowest  point  reached  during  life  was  73°. 

^^  5.  That  a  general  brightening  up  of  the  patient,  unaccompanied  by 
any  change  of  temperature,  often  preceded  the  final  downfall,  and  was 
exceedingly  deceptive  until  appreciated  rightly. 

^^6.  That  the  general  signs  of  reaction  were  preceded  by  a  marked 
elevation  of  the  temperature,  and  when  convalescence  ensued,  this  reac- 
tion was  characterized  by  fluctuations  tending  towards  reinstation  of  nor- 
mal temperature.  The  average  rise  from  complete  collapse  into  full  reac- 
tion was  6°,  the  extremes  8°  and  4°. 

"  7.  That  when  death  ensued,  whether  preceded  by  reaction  or  not,  the 
ikll  of  the  thermometer  was  most  marked  and  rapid. 

^^  8.  That  after  death  a  rise  of  temperature  ensued  in  the  cases  of  great 
severity  and  quickness  of  course ;  but  when  the  disease  was  prolonged, 
the  patient  falling  into  that  senseless  condition  well  expressed  as  ^  death 
in  life,'  the  contrary  was  the  rule. 

^^  9.  The  readings  of  the  hands  and  epigastrium  followed  the  breath's 
variations,  though  not  always  in  the  same  ratio.  As  will  be  seen,  the 
epigastrium  especially  showed  a  great  tardiness  in  assimilating  itself  to 
the  others,  and  was  very  tenacious  of  its  heat. 

^^Thus,  the  thermometer  indicated  that  in  the  aged  and  delicate  the 
vital  powers  gave  in  to  the  poison,  step  by  step,  commensurate  with  the 
dose ;  collapse  reached,  a  comparative  quietness  ensued,  followed  by  the 
system  asserting  its  superiority,  or  succumbing  rapidly.  The  course  fh)m 
the  onset  to  the  termination  was  gradual,  with  no  marked  deviations. 
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army,  also,  it  appears  to  have  been  universally  observed  that  the 
officer  suffered  in  a  less  proportion  than  the  soldier,  the  cavalry  than 
the  infantry,  and  the  infantry  less  than  the  hard-laboring  ill-fed 
camp-follower.*  The  troops  on  march  likewise  universally  suffered 
more  than  the  troops  in  quarters;  and  this  influence  of  long 
marches  appears  to  indicate  something  more  powerful  than  mere 
fatiffue  in  bringing  about  the  disease.  Dr.  Balfour  has  proved  that 
of  the  native  soldiers  of  the  Madras  army  thirty-two  died  of  chol- 
era in  cantonment,  and  eighty-six  when  marching,  to  an  average  of 
10,000  strength ;  the  number  attacked  being  respectively  85  and  200 
in  10,000.  Dr.  Lorimer's  reports  show  that  the  men  were  more 
frequently  attacked  on  long  than  on  short  marches,  the  men  (as  Dr. 
Farr  observes)  being  longer  exposed  to  the  causes  of  disease.  These 
causes  are  those  which  are  incidental  to  the  life  of  a  soldier  on  the 
march,  such  as  lying  bv  the  banks  of  rivers,  on  low  marshes,  junglv 
grounds,  sleeping  on  the  ground,  and  encamping  amongst  the  filth 
of  encampments  recently  occupied,  but  abandoned — of  which  in- 
discretion there  were  many  melancholy  examples  during  the  war 
with  Russia  in  1854;  for  example,  the  occupation  of  the  evac- 
uated camping  ground  at  Aladyn  in  Bulgaria,  and  that  on  the 
heights  above  Alma,  previously  occupied  by  the  Russians,  the  con- 
sequences of  which  were  so  fatal  to  the  first  and  fourth  divisions 
of  our  army. 

The  effects  of  a  poor  diet  in  predisposing  to  cholera  will  perhaps 
be  better  understood  by  stating  that  the  European  suffers  less  than 
the  Mohammedan,  and  the  Mohammedan,  who  is  better  fed  and 
better  clothed,  than  the  Hindoo,  except  during  their  rigid  fasts,  when 
the  Mohammedans  suffer  in  a  much  larger  ratio.  During  the  epi- 
demic of  1848  and  1849,  in  Edinburgh,  Dr.  William  Robertson  of 
that  city  found  that  ansemic  persons  were  those  most  predisposed  to 
cholera. 

Prognosis. — The  mortality  from  cholera  in  all  eonntries  is  very 
great.  Taking  the  whole  number  attacked,  it  is  said  that  the  number 
of  deaths  in  Astrakan  were  as  one  to  three ;  in  that  of  Mishni 
2f ovogorod  as  one  to  two  ;  in  Moscow  and  Kasan  as  three  to  five ; 
and  in  Penza,  in  the  country  of  the  Don  Cossacks,  as  two  to  three. 
In  the  summer  of  1831  the  mortality  at  Riga,  St.  Petersburg,  Mit- 
tau,  Limbure:,  and  Brody,  according  to  the  Serlin  Gazette^  was  about 
one-half,  while  at  Dantzig,  Elbing,  and  Posen,  it  was  about  two-thirds 
of  the  whole  number  attacked.     The  period  of  the  epidemic,  how- 

♦  The  Madras  Sepoy,  of  whom  alone  Dr.  Balfour  wrote,  invariably  carries  his 
family  with  him.  At  the  end  of  a  long  march  he  puts  off  his  accoutrements,  and 
hastens  back,  without  tasting  food,  to  assist  his  family  out  of  the  difficulties 
incident  to  a  country  in  which  the  roads  are  often  mere  tracks.  He  thus  often 
performs  nearly  double  the  route  march,  and  finally  encamps  on  groundvwhich  for 
years  has  been  used  for  the  purpose,  and  is -saturated  with  the  excretion  of  former 
sufferers  from  the  disease.  Moreover,  for  «  long  time  the  authorities  in  Southern 
India  were  most  reckless  in  sending  regiment  after  regiment  in  one  another's  foot- 
steps, through  district*  known  to  be  infected;  and  as  they  all  occupied  the  saiy»« 
encamping  ground,  the  last  regiments  pitched  in  places  saturated  with  cholera  evac- 
uations, and  surrounded  by  the  half-buried  remains  of  the  dead.  These  facts  U>som« 
extent  explain  the  effects  of  marching  on  Sepoys  (.W.  C.  Maclkav). 
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leading  directly  to  ursemic  poisoning,  that  most  practitioners  either 
abandoned  its  nse,  or  limited  it  to  a  mere  fractional  dose  of  that 
usually  given  in  India — ^namely,  from  three  to  twelve  minims  of  the 
tincture  of  opium,  or  half  a  grain  to  a  grain  of  solid  opium  every  four 
or  six  hours. 

In  considering  the  treatment  of  cholera  there  are  three  periods 
to  be  provided  for, — (L)  The  period  of  diarrhoea  which  so  frequently 
preceaes  cholera ;  (2.)  The  algide  period,  or  collapse;  and, (3.)  JPeriod 
of  reaction. 

(1.)  The  Period  of  Diarrhoea, — To  check  or  arrest  the  diarrhoea  is 
the  practical  result  aimed  at  by  a  variety  of  formula.  Those  in 
whicn  opium  is  the  main  remedy  have  acquired  the  most  amount 
of  confidence. 

The  management  of  a  case  embraces  the  following  points,— Hfl.) 
The  horizontal  position  of  the  body^  [with  perfect  rest] ;  (2.)  The 
administration  of  opium,  with  or  without  cordial  stimulants;  (3.) 
The  induction  of  perspiration. 

The  necessity  for  the  horizontal  posture  of  the  patient  is,  that  it 
aids  the  efforts  of  the  circulative  powers,  which  tend  to  weakness. 

With  regard  to  opium,  its  dose  must  be  regulated  by  (1.)  The 
extent  of  the  nervous  prostration ;  (2.)  The  rapiditv  of  the  dejec-. 
tions ;  (3.)  The  extent  of  vascular  depletion,  in  the  cases  which 
present  these  phenomena  in  the  extreme  a  much  larger  dose  of  opium 
18  required  to  be  given  at  one  time  than  in  the  cases  less  urgent  at 
the  outset. 

The  following  formula  for  pills,  each  containing  a  erain  of  opium, 
with  stimulants,  is  well  known  as  an  anti-spasmodic  pill  in  the 
early  stage  of  bowel  relaxation : 

B.  Pulv.  Opii,  gr.  xij ;  Camphor,  gr.  xxx ;  Pulv.  Capsicl,  gr.  ix;  Spt. 
vin.  rect.,  q.  s ;  Conserv.  Rosar,  q.  s. ;  Misce  et  divide  in  pil  xij. 

Moderate  doses  of  opium  or  morphia,  either  alone  or  combined 
with  stimulants,  as  the  pidvis  cretce  aromaticus  cum  opio^  were  often 
sufficient  to  check  diarrhoea.  The  following  {cholera  mixture^  as  it 
was  called^  was  proposed  by  the  Board  of  Health  during  the  preva- 
lence of  cnolera,  and  was  no  doubt  useful  in  many  cases  of  diar- 
rhoea: 

B.  Pulveris  Aromat.,  5iy ;  Tinct.  Catechu,  f5x;  Tinct.  Cardam.  Comp., 
f3vl;  Tinct.  Opii,  5j;  Mist.  Cretae  preparat.  ad  fjxx.  Of  this  mixture 
the  dose  is  one  ounce. 

Bulky  doses  of  remedies  are,  however,  very  obviously  objection- 
able ;  and  the  usual  remedies  known  as  "  astringents  (compared 
with  each  other,  or  with  opium)  have  no  decided  influence  for  good. 
"  Astringents, "  as  such,  have  merely  a  negative  effect. 

[The  prodromic  diarrhoea  is  said  to  be  promptly  arrested  by  the  lave- 
ment Caillardj  composed  of  19  parts  of  the  sulphate  of  soda,  and  one  part 
of  common  salt  in  a  suitable  quantity  of  water.     Sulphurous  acid  has 
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with  them,  or  easy  of  access.  During  the  existence  of  the  epidemic,  one 
person  in  each  factory,  &c.,  should  take  the  charge  of  the  health  of  the 
inmates,  and  should  act  as  ^  house  physician,'  warning  all  under  his  or 
her  care  to  attend  to  the  slightest  relaxation  of  the  bowels.  He  should 
remind  them  that  the  less  pain  the  more  danger,  and  therefore  the  more 
need  of  immediate  and  energetic  action.  He  should,  if  possible,  ask  every 
individual  as  to  the  state  of  his  bowels  two  or  three  times  a  day. 

^^  6.  Should  the  slightest  diarrhoea  occur,  the  individual  so  attacked 
should  at  once  receive  forty  minims  of  solution  of  morphia  or  laudanum.* 
If  from  home  or  at  business,  he  should  be  at  once  conveyed  home  in  a 
cab,  put  to  bed,  and  kept  warm.  If  chilled,  warm  water  bottles  may  be 
put  to  the  feet.  If  the  first  dose  has  not  checked  the  looseness,  the  pa- 
tient should  take  a  second,  and  then  have  a  flannel  cloth  thoroughly 
dipped  in  turpentine,  placed  all  over  the  stomach  and  bowels  for  from 
forty  minutes  to  an  hour,  or  a  large,  soft,  warm  poultice  of  linseed  meal 
and  mustard  for  one  or  two  hours.  If  the  second  dose  has  not  effectually 
checked  the  diarrhoea,  and  medical  assistance  has  not  arrived,  a  third  dose 
may  be  taken. 

"  7.  The  patient  must  remain  in  bed  two  or  three  days  after  the  diar- 
rhoea is  checked.  I  insist  strongly  on  this^  for  the  patient  often  feels  so 
well  that  it  is  difiScult  to  get  him  to  attend  to  it. 

"  8.  To  relieve  the  thirst,  a  piece  of  ice  may  be  given,  or  a  mouthful  of 
iced  water,  or  soda  water,  but  in  no  case  must  more  fluid  be  taken  at  a 
time,  and  all  food  should  be  abstained  from  till  from  fifteen  to  eighteen 
hours  after  the  opiate  has  been  administered.  Then^  and  for  two  or  three 
days,  the  diet  should  consist  of  such  food  as  rice,  sago,  arrow-root,  Indian 
com  flour,  tea  and  toast,  &c.;  about  the  third  day  beef-tea  or  chicken-soup 
might  be  taken. 

"  9.  These  rules  are  for  the  first  stage^  and  for  it  only — i.  e.,  the  diar- 
rhoBa.  If  a  person  has  neglected  the  first  warning,  and  is  in  the  second 
stage — i.  6.,  has  cramps,  vomiting,  and  stools  li^e  rice-water,  without 
smell — ^you  should,  till  medical  assistance  arrives,  place  the  patient  in  bed 
surrounded  with  bottles  of  hot  water,  and  give  him  a  little  ice,  and  mouth- 
fids  of  soda  and  water.  If  the  cramps  are  severe,  you  must  rub  the  limbs 
with  turpentine,  or  chloroform  and  oil"  {Glasgow  Med.  Journal^  1866). 

But  there  are  certain  cases  in  which,  although  the  diarrhoea  may 
be  altogether  checked  by  such  remedies,  yet  the  disease  is  not  cured. 
Symptoms  characteristic  of  the  algide  stage  and  coUape  supervene. 
TTiese  are  the  cases  which  ffive  support  to  that  method,  of  treatment 
which  has  for  its  object  elimination  by  the  promotion  of  purging 
and  of  vomiting — excretion  of  the  poison  by  the  alimentary  canal. 
In  support  also  of  this  method  of  treatment,  its  advocates  lay  stress 
upon  tne  fact  that  those  are  the  worst  cases  in  which  the  diarrhoea 
is  the  least ;  and  that  those  cases  are  most  hopeful  in  which  diar- 
rhoea and  vomiting  are  the  most  severe. 

Dr.  Johnson's  treatment  by  castor  oil  has  for  its  object  the  elimi- 
nation of  a  poison ;  and  it  may  be  said  of  it,  at  the  outset,  that  it 

^m^m^^m^^^mm^m^^^^^^^    ■■■■■  ■■  ■  ■■■■■■».  ■■■■  ^■■■i  ■  ■■■  ^i^m^.— ^^^»i  ■  ■  ■  ■  ■  ■    ■        ■ 

*  If  a  measure  is  not  at  band,  a  small  toaspoonful.  Of  course  this  dose  is  for 
adults.  Below  that  age  the  doses  should  be  a  drop  for  each  year,  till  twelve  or  fif- 
teen, and  after  fifteen  a  drop  and  a  half  for  each  year,  up  to  forty  minims,  or  a  small 
teatpoonful.  More  portable  than  laudanum,  and  of  equal  efficacy,  would  be  pills 
composed  of  a  grain  and  a  half  of  opium  and  a  grain  of  cayenne  pepper  in  each  pill, 
three  of  which  may  bo  taken  with  safety,  till  medical  assistance  arrives. 
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cing  vomiting.  The  pills  should  be  ordered  after  each  discharge  from 
the  bowels;  but  people  will  find  it  easier  to  provide  themselves  with 
laudanum  than  to  use  complicated  mixtures  or  pills." 

[Dr.  Leclerc,  of  Tours,  France,  and  Dr.  A.  Rodrigues  Barraut,  of 
Mauritius,  claim  to  have  had  large  success  with  the  following  treatment. 
The  extract  of  belladonna  is  given  every  half  hour  in  quarter-grain 
doses,  and  continued  until  its  physiological  effects  are  produced,  then 
increase  the  intervals  to  every  1st,  2d,  3d,  and  4th  hour,  giving  the 
remedy  until  the  urinary  secretion  reappears.  Atropia,  used  hypodermi- 
cally,  was  found  t;p  relieve  the  cramps.  White  of  eggs  well  diluted  with 
water  was  freely  given  as  a  drink.  Dr.  Hodgen,  of  St.  Louis,  who  has 
adopted  the  theory,  and  followed  the  treatment  of  Dr.  Leclerc  and 
Barraut,  speaks  well  of  the  results.  It  has  also  been  tried  by  Dr.  J.  W. 
Brewer,  U.  S.  A.,  and  he  records  a  favorable  experience.] 

In  the  second  or  algide  stage  the  object  is  to  promote  reaction 
and  to  keep  it  in  moderation.  If  the  patient  is  not  seen  till  profuse 
discharges — rice-water-like — have  taken 'place,  the  time  for  all 
active  treatment  has  passed,  and  efforts  must  be  directed  solely  to 
restoration  and  repair. 

To  promote  reaction  in  cholera  and  diarrhoea,  the  following 
formula  has  met  with  most  universal  approval  in  this  country  and 
in  India.  So  highly  is  it  valued,  indeed,  that  it  is  ordered  to  be 
always  in  store,  and  in  readiness  in  the  "  Medical  Field  Companion  " 
of  the  army  when  on  the  march:* 

B.  OL  Anisi.,  01.  Cajeput,  01.  Juniper,  aa  ^sb.\  ^ther.,  isQ.]  Liquor 
Acid.  Halleri,  3s8'>  t  Tinct.  Cinnam.,  Jij;  misce.  The  dose  of  this  mix- 
ture is  ten  drops  every  qunrter  of  an  hour  in  a  tablespoonful  of  water. 
An  opiate  may  be  given  with  the  first  and  second  dose^  bvi  should  not  be 
continued^  for  reasons  already  given. 

Some  phvsicians  think  calomel  should  be  given  in  moderate 
doses,  for  the  purpose  of  producing  a  flow  of  bile  into  the  intes- 
tines, as  well  as  of  restoring  the  other  suppressed  secretions.  The 
indications,  however,  more  generally  followed  are  to  treat  the  case 
as  we  should  a  similar  state  in  typhoid  fever  (and  calomel  in  small 
doses  has  been  shown  to  be  of  service  in  connection  with  the 
affection  of  Fever's  glands  in  that  disease),  and  to  moderate  the 
affections  of  the  bowels  by  mild  opiates,  by  enemata,  and  by 
sinapisms  to  the  abdomen ;  also,  to  relieve  the  head  by  leeches  and 
cold  lotions,  and  subsequently,  as  the  tongue  becomes  brown,  to 
support  the  patient  with  wine,  sago,  strong  oroths,  and  a  generally 
coraial  treatment. 

[There  is  much  evidence  in  favor  of  the  administration  of  calomel  in 
large  doses  (20  grains),  frequently  repeated,  to  control  the  vomiting  and 
purging.] 

*  A  memorandum  from  Savory  and  Moore,  of  date  7th  June,  1S66,  shows  that  the 
qaantities  of  the  essential  oils  in  the  mixture  now  issued  are  increased  to  ziss. 

t  The  Liquor  or  Elixir  Halleri  consists  of  one  part  of  concenirtiiea  Sulphuric 
Aad  to  three  parts  of  Rectified  Spirit.  It  is  commonly  employed  in  Germany  in 
the  treatment  of  typhus  and  allied  diseases,  in  doses  of  five  to  twenty  drops  in 
solution  (MuBCHiBON,  L  c,  p.  2G6). 
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been  too  freely  used  in  the  treatment.  In  men  of  intemperate 
habits  we  often  see,  during  the  stage  of  reaction,  obstinate  vomit- 
ing of  thick,  tenacious,  green  paint-looking  matter,  probably  bile- 
figment,  acted  on  by  some  acid  in  the  stomach  or  alimentary  canal, 
t  is  a  symptom  of  evil  omen,  and  often  goes  on  uncontrolled  until 
the  patient  dies  exhausted,  and  this  although  all  other  symptoms 
may  promise  a  favorable  issue.  It  may  last  for  a  week,  resisting 
all  remedies,  and  proving  fatal  when  the  urinary  secretion  has  been 
restored,  and  all  cerebral  symptoms  have  subsided.  Alkalies  in  the 
eftervescine  form,  free  stimulation  of  the  surface,  and  chloroform 
in  small  doses,  offer  the  best  hope  of  relief  for  such  cases.  The 
patient  should  be  nourished  more  by  the  bowel  than  the  stomach 
when  vomiting  is  present. 

Ice  should  be  given  ad  libitum^  where  it  can  be  obtained,  not  only 
to  dissolve  in  the  mouth,  but  to  swallow  in  pieces  of  convenient 
size  (Maclean). 

A  plan,  peculiar  perhaps  to  this  country,  and  which  was  practised 
to  bring  about  reaction  when  the  inefficiency  of  medicmes  was 
generally  admitted,  was  an  injection  into  the  veins  of  the  suffering 
patient  of  a  solution  of  half  an  ounce  of  muriate  of  soda^  and  of  four 
scruples  of  sesquicarbonate  of  soda^  in  ten  pints  of  water,  of  a  tempera- 
ture varying  from  105°  to  120°  Fahr.  This  solution  was  injected 
slowly,  hall  an  hour  being  spent  in  the  gradual  introduction  of  the 
ten  pints,  and  the  immediate  effects  of  this  treatment  were  very 
striking.  The  good  effects  were  rapid  in  proportion  to  the  heat  of 
the  solution,  but  a  higher  temperature  than  what  is  stated  could 
not  be  borne.  After  the  introduction  of  a  few  ounces,  the  pulse, 
which  had  ceased  to  be  felt  at  the  wrist,  became  perceptible,  and 
the  heat  of  the  body  returned.  By  the  time  three  or  four  pints 
had  been  injected,  the  pulse  was  good,  the  cramps  had  ceased,  the 
body,  that  could  not  be  heated,  had  become  warm,  and  instead  of  a 
cold  exudation  on  the  surface,  there  was  a  general  moisture ;  the 
voice,  before  hoarse  and  almost  extinct,  was  now  natural ;  the 
hollowness  of  the  eye,  the  shrunken  state  of  the  features,  the  leaden 
hue  of  the  face  and  body,  had  disappeared;  the  expression  had 
become  animated,  the  mind  cheerful,  the  restlessness  and  uneasy 
feelings  had  vanished ;  the  vertigo  and  noises  of  the  ear,  the  sense 
of  oppression  at  the  prcecordia,,  had  given  way  to  comfortable  feel- 
ings; the  thirst,  however  urgent  before  the  operation,  was  assuaged, 
and  the  secretion  of  urine  restored,  though  by  no  means  constantly 
so.  But  these  promising  appearances  were  not  lasting ;  the  vomit- 
ing continued,  the  evacuations  became  even  more  profuse,  showing 
that  the  remedy  did  not  .touch  the  root  of  the  evil.  Perhaps,  if 
Hallier's  observations  are  correct,  it  supplied  a  pabulum  for  the 
fostering  and  development  of  the  mischief.  The  patient  soon  re- 
lapsed into  his  former  state,  from  which  he  might  again  be  roused 
by  a  repetition  of  the  injection ;  but  the  amendment  was  transient, 
and  the  fatal  period  not  long  deferred.  Of  156  patients  thus  treated 
at  Drummond  Street  Hospital,  Edinburgh,  under  the  direction  of 
Dr.  Mackintosh,  only  twenty-five  recovered, — a  lamentably  small 
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the  salts  of  zinc.  Each  has  its  advantages,  and  all  may  be  used.  The 
carbolic  acid^  from  its  liquid  form  and  from  its  volatility,  is  excellently 
adapted  to  purify  air,  and  to  be  used  when  surfaces  are  to  be  washed.  It 
is  also  useful  for  sewers  and  closets.  The  sulphate  of  iron  in  substance 
and  strong  solution  is  better  adapted  for  being  put  in  the  utensils  in  a 
room,  as  it  has  no  smell,  but  it  may  be  equally  used  for  sewers  and  for 
watering  streets.  The  sulphate  of  zinc  (for  the  chloride  is  too  dear)  is 
better  adapted  for  being  put  on  linen  or  on  floors,  as  it  does  not  iron- 
mould  the  linen  like  the  sulphate  of  iron. 

^^  The  carbolic  acid  has  not  been  used  much  in  Germany,  as  it  is  still 
too  dear ;  but  Pettenkofer  makes  an  observation  of  importance — viz.,  that 
when  added  to  sulphate  of  iron  the  mixture  seems  to  have  more  power  of . 
preventing  ammoniacal  development  than  either  substance  separately. 
If  so,  it  might  be  desirable,  as  a  matter  of  practice,  to  use  the  two  together 
as  much  as  possible.  The  salts  of  zinc  {sulphate  or  chloride)  may  be  also 
used,  but  are  perhaps  not  so  good,  and  in  some  forms  are  dearer  than  the 
iron  salts,  vhloride  of  lime  does  not  prevent  the  ammoniacal  change, 
and  appears  altogether  less  useful. 

^^  The  quantity  in  which  these  substances  must  be  used  is  as  follows : 
For  each  healthy  person,  daily,  about  three-quarters  of  an  ounce  of  sul- 
phate of  iron^  or  one  drachm  of  strong  (but  impure)  carbolic  acid^  are 
soflScient.  This  amount  will  entirely  prevent  any  decomposition  of  the 
fseces  for  several  days.  In  a  town,  therefore,  where  sewers  are  used,  the 
above  amount  of  sulphate  of  iron  or  carbolic  acid^  multiplied  by  the  num- 
ber of  persons,  should  go  into  the  sewers  daily,  and,  if  possible,  should 
be  passed  in  from  the  houses,  so  as  to  act  on  the  house  drains  as  well  as 
on  the  main  sewers.  If  the  place  is  not  sewered,  then  the  disinfectants 
should  be  added  to  the  cess-pools,  middens,  latrines,  or  whatever  plans 
may  be  in  use.  If  both  sulphate  of  iron  and  carbolic  acid  are  used,  which 
is  to  be  recommended,  half  the  quantity  of  each  should  be  employed. 
The  iron  should  be  dissolved  in  a  good  deal  of  water. 

^^  Dr.  Kiihne,  who  has  made  a  great  number  of  experiments  on  the  action 
of  various  agents  on  fermenting  substances,  does  not  reckon  the  value  of 
the  sulphate  of  iron  or  of  carbolic  acid  so  highly  as  other  observers*  He 
states  that  neither  arrest  the  various  fermentations.  Such  an  arrest^  is, 
however,  attained  with  strong  alkalies  and  strong  acids ;  with  chlorine^ 
chloride  of  lime^  bromine^  permanganate  of  potassium  and  sodium,  and 
permanganic  acid.  On  the  hypothesis,  therefore  (for  it  is  nothing  more), 
that  the  dangerous  condition  of  the  cholera  discharges  is  one  of  ^  fermen- 
tation,' he  recommends  any  one  of  these  substances  rather  than  carbolic 
acid,  and  for  common  use  prefers  permanganate  of  sodium,  to  which  (as 
a  concession  to  Pettenkofer)  he  adds  some  sulphate  of  iron.  The  pro- 
portions are  two  parts  of  permanganate  of  sodium  (solution  ?),  forty-five 
parts  of  acid  sulphate  of  iron,  and  fifty-three  parts  of  water  in  one  hun- 
dred parts. 

^^  It  must  be  remembered,  however,  that  such  points  as  these  must  be 
decided  by  actual  experience,  and  that  arguments  derived  from  the  action 
of  these  substances  on  common  ferments  are  not  very  satisfactory  as  re- 
gards the  prevention  of  cholera. 

^^In  Southampton,  in  1866,  carbolic  acid  was  chiefiy  used;  and  the  av- 
erage amount  was  about  twenty  gallons  daily  for  a  town  of  50,000  people : 
it  certainly  appeared  useful. 

^^It  an  aerial  disinfectant  is  needed,  sulphurous  acid  (obtained  by 
burning  sulphur)  is  perhaps  the  best.     Nitrous  acid  fumes  are  certainly 
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History. — The  term  cholera  has  been  in  use  since  Hippocrates  (Epidem., 
lib.  v).  Celsus  derives  it  from  x^*^^  ^^^i  ^^^  /^^"^i  ^  flow^ — a  bile-flux ; 
others  firom  ;^M^ciT,  intestine^  and  fiita — intestinaUflux ;  whilst  Trallian  and 
Ruysch  give  as  its  derivation  x"^^P^^  ^^^  rain-gutter  of  a  houae.  Galen 
gives  its  true  pathogeny.  Celsus  accurately  describes  it  (lib.  iv,  cap.  2), 
and  mentions,  as  an  occasional  symptom,  watery  and  white  discharges ; 
he  speaks  of  it  as  a  dangerous  disorder,  and  one  that  may  quickly  cause 
death.  Aretseus  (lib.  ii,  cap.  5)  is  minute  in  his  account  of  the  gastro- 
intestinal evacuations.  Of  modem  writers  Sydenham  has  given  a  most 
graphic  delineation  in  his  narration  of  the  disorder  as  it  prevailed  in 
England  in  1669. 

Hatnre  and  Pathogeny. — Cholera  morbus  is  a  disorder  of  hot  climates, 
and  the  hot  seasons  of  temperate  climates.  Sydenham  says,  ^^  It  seems 
partial  to  a  particular  part  of  the  year.  It  sets  in  at  the  end  of  the  sum- 
mer and  beginning  of  autumn,  as  truly  as  the  swallow  comes  in  spring, 
or  the  cuckoo  sings  in  summer."*  It  is  most  common  in  that  part  of  the 
hot  season  in  temperate  countries  when  the  temperature  during  the  day 
is  high  and  falls  at  night-time ;  or  after  those  sudden  weather-changes  so 
frequent  in  our  summers.  Whatever  part  climate  and  temperature  may 
have  in  its  causation,  it  is  only  collateral  and  predisposing,  the  immediate 
cause  in  most  cases  met  with  in  practice  being  the  presence  in  the  stomach 
and  upper  bowel  of  some  article  of  diet,  imperfectly  digested,  which  sets 
up  a  fermentative  and  putrefactive  process,  making  the  matters  acid  and 
acrid,  and  causing  great  irritation  of  the  gastro-duodenal  lining  mem- 
brane, which  brings  on  vomiting  and  purging.f  The  irritation  extends 
to  the  liver,  inciting,  in  some  cases,  the  biliary  secretion,  for  a  while, — 
to  the  spinal  cord,  causing  cramps  in  the  muscles  of  the  abdomen  and 
legs, — ^to  the  sympathetic,  producing,  through  the  periphero-vasal  system, 
coldness  of  the  skin  and  capillary  torpor.  The  most  common  offending 
articles  of  diet  are  shell-fish,  salted  or  tainted  meat,  and  decaying  vegeta- 
bles. From  the  peculiar  state  of  the  digestive  organs,  sound  food  may 
not  be  acted  on  by  the  gastric  juices,  and,  undergoing  the  putrefactive 
process  in  the  stomach,  becomes  an  exciting  cause.  Drinking  largely  of 
iced- water,  when  the  body  is  overheated,  is  an  occasional  cause.  Emana- 
tions from  cesspools  and  sewers,  and  putrilage,  have  produced  a  train  of 
symptoms  identical  with  those  of  cholera  morbus. 

Cholera  morbus  is  a  disorder  essentially  distinct  in  its  nature  and  setic 
genesis  from  Asiatic  cholera.  The  one  is  caused  by  a  material  toxic 
agent  directly  in  contact  with  the  gastro-intestinal  membrane,  rendered 
specially  susceptible  to  its  action  from  the  influence  of  season  and  tem- 
perature ;  the  other  owns  for  its  cause  a  specific  poison,  infecting  through 
the  atmosphere  and  the  evacuations  of  those  suffering  from  it.  The  dis- 
charges of  cholera  morbus  are  acrid,  dark-colored,  and,  often,  during 
some  time  in  an  attack,  bilious ;  while  in  Asiatic  cholera,  there  is  no 
evidence  of  the  presence  of  bile  in  the  evacuations,  and  they  are  light- 
colored,  and  turbid  from  whitish  particles — the  epithelial  cells  of  the 
mucous  membrane  of  the  stomach  and  bowels. 

Symptoms. — An  attack  of  cholera  morbus  is  most  often  sudden, — 
though  it  may  be  preceded  by  nausea,  colicky  pains,  and  rumbling  in  the 
belly — ^beginning  with  incessant,  uncontrollable  simultaneous  vomiting 
and  purging ;  first  of  the  usual  contents  of  the  stomach  and  bowels,  and 

♦  Med.  Ob«er.,  ch.  ii.     Works  of  T.  Sydenham.     8yd.  Soc.  ed.,  vol.  i,  p.  168. 
f  Qalen  attributes  cholera  morbus  to  the  presence  of  acrid  humors  generated  bj 
the  corruption  of  the  food. 
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A  chief  point  is  to  withhold  all  drink,  but  small  pieces  of  ice  may  be 
held  in  the  mouth,  the  water  being  spit  out.  Dry  rubbing  with  the  hand, 
or  with  woollen  cloths,  should  be  made  over  the  body,  and  particularly 
over  the  abdomen  and  lower  extremities,  to  relieve  the  cramps,  and 
revive  the  capillary  circulation.  Sinapisms  may  be  applied  to  the  calves 
of  the  legs,  inside  of  the  thighs,  and  along  the  spine,  in  severer  cases ;  or 
the  upper  and  lower  extremities,  belly,  chest,  and  spine,  be  covered  with 
woollen  cloths,  well  wrung  out  of  hot  water,  to  which  mustard  flour  has 
been  added,  and  the  patient  then  wrapped  in  a  dry  warm  blanket.  If 
prostration  is  very  great  with  a  tendency  to  collapse,  a  mixture  of  chlo- 
roform, camphor,  ether,  and  capsicum,  will  prove  an  excellent  stimulant, 
and  has  sometimes  quickly  checked  all  the  symptoms.  Iced  brandy 
and  iced  champagne  are  favorite  stimulants  in  an  advanced  stage  of  the 
disorder.  On  the  abatement  of  the  acute  symptoms,  the  tongue  remaining 
furred,  a  mild  mercurial,  followed  by  a  small  dose  of  castor  oil,  may  be 
administered  without  risk  of  bringing  on  a  relapse.] 

[CHOLBRA  INFANTUM— Sfiimm^  Complaint— InfantiU  Cholera, 

(Dr.  Clymkr.) 

Beflnition. — A  perilous  disorder  of  early  infancy ^  most  common  in  the 

first  year  of  life^  the  chief  symptoms  being  stubborn  purging  of  variously 

colored  serous  fluid,,  and  vomiting  ;  occurring  under  the  combined  injiu- 

ence  of  high  atmospheric  temperature^  great  humidity^  and  malnutrition. 

The  solitary  follicles  of  the  intestines  are  more  or  less  diseased. 

History. — Cholera  infantum  has  been  thought  by  many  writers  to  be  a 
disorder  peculiar  to  the  United  States,  but,  as  Dr.  Trousseau  remarks,  it 
has  always  been  observed,  and  shows  itself  in  all  countries  under  the 
same  circumstances  of  season,  age,  and  bodily  state,  and  he  describes  it 
as  cholera  infantile  or  mal  d^ete.*  Sydenham  says,  "  There  is  a  sort  of 
cholera  morbus  exceedingly  fatal  to  infants."t  It  is  probably  more  gen- 
erally prevalent  in  the  Middle  and  Western  States  than  in  Europe,  recur- 
ring with  uniform  seasonal  regularity,  and  being  the  chief  cause  of  the 
great  loss  of  life  amongst  infants  in  the  large  towns  of  those  States 
during  the  summer  months.  There  is  no  doubt  that  in  the  death-records 
distinct  pathogenetic  affections  are  ignorantly  reported  under  the  same 
general  head  of  cholera  infantum, — as  the  diarrhoea  of  dentition,  cholera 
morbus,  enterorrhoea,  enteritis,  and  typhoid  fever ;  yet  we  must  admit 
the  existence  of  a  disorder  of  early  infancy,  of  a  special  nature,  charac- 
terized by  typical  symptoms,  bred  by  the  operation  of  the  same  causal 
fkctors,  and  whose  true  pathogeny  and  precise  phenomena  have  yet  to  be 
accurately  studied  and  described. 

Symptoms. — One  form  of  cholera  infantum  resembles  very  much  the 
cholera  morbus  of  adults;  is  sudden  in  its  invasion;  and  has  for  its 
chief  symptoms  incessant  and  violent  purging  and  vomiting  of  serous 
fluid,  of  a  greenish  or  yellowish  hue ;  great  thirst ;  sharp  and  incessant 
cries,  betokening  pain ;  cold  surface  ;  quick  pulse ;  and  early  collapse. 
Such  cases  may  end  fatally  within  twenty-fours.  The  more  chronic  and 
common  form  of  the  disorder  begins  with  looseness  of  the  bowels,  soon 
followed  by  steady  vomiting.  The  intestinal  evacuations  are  at  first 
fecal,  very  liquid,  sour  and  offensive,  but  soon  become  serous,  of  a  light- 
yellow  color — like  water  to  which  a  little  yolk  of  egg  has  been  added,  or 

♦  Clinique  M^dicale,  2d  ed.,  t.  8,  p.  128.     Paris,  1866. 

t  Works  of  Thomas  Sydenham,  M.D. :  Processus  Integri,  ch.  xxiv,  vol.  ii,  p. 
267;  8yd.  Soc.  ed.,  London,  1850. 
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eleven  years,  out  of  1245  deaths  from  cholera  infantum,  1061  were  in  the 
months  of  July,  August,  and  September.  During  the  first  twenty-eight 
days  of  July,  1866 — a  month  of  unusually  great  heat — there  were  reported 
687  deaths  from  cholera  infantum,  in  a  total  mortality  from  all  diseases 
of  3452.  In  the  preceding  trimester,  in  a  total  mortality  of  5597,  the 
deaths  from  cholera  infantum  were  76.  The  influence  of  high  temperature 
is  more  striking,  if  the  weekly  mortality  of  the  month  of  Jul}^,  1866,  from 
cholera  infantum,  is  examined.  For  the  week  ending  July  7,  mean  tem- 
perature 81}^  Fahr.:  total  deaths,  493;  deaths  from  cholera  infantum, 
61.  For  the  week  ending  July  14,  mean  temperature  82^°  Fahr.:  total 
deaths,  827;  deaths  from  cholera  infantum,  172.  For  the  week  ending 
July  21,  mean  temperature,  82f  ^  Fahr. :  total  deaths,  1362 ;  deaths  from 
cholera  infantum,  278.  For  the  week  ending  July  28,  mean  temperature, 
73i°  Fahr.:  total  deaths,  770;  deaths  from  cholera  infantum,  176. 

The  late  Dr.  James  Stewart  instituted  a  series  of  observations  to  ascer- 
tain the  relation  of  atmoHpheric  humidity  to  cholera  infantum,  and  came 
to  the  conclusion  that  ordinary  climatic  humidity  had  but  little  influence  in 
its  development;  but,  directing  his  attention  to  the  occasional  state  of  the 
dew-point,  as  it  occurred  in  localities  where  the  disorder  was  most  rife — 
the  population  living  in  overcrowded  underground  cellars  and  tenement- 
houses — he  "  discovered  a  great  difference  within  doors  between  it  and 
the  general  dew-point  of  the  external  air,  continuing  often  for  a  long 
time."  His  observations  showed — (1.)  That  the  moisture  was  always 
greater  nearer  the  surface  of  the  earth,  the  difference  at  times  being  4° ; 
(2.)  That  in  very  hot  weather,  in  crowded  rooms  at  night,  "  when  all 
were  within,  the  dew-point  is  very  nearly  the  temperature  of  the  air,  thus 
saturating  it  with  moisture."  With  a  temperature  of  90°  to  95°,  and  a 
dew-point  in  a  crowded  room  almost  equal  to  the  temperature,  a  feeling 
of  suffocation  is  experienced,  which  is  easily  accounted  for  when  it  is 
known  that  the  dew-point  of  the  breath,  as  it  is  expelled  from  the  lungs, 
is  94.°,  and  that  the  mean  dew-point  of  the  atmosphere  is  38° ;  and  also, 
that  in  the  hottest  weather  it  rarely  exceeds  70°.* 

Malnutrition  is  due  to  several  sources.  The  depressing  and  exhausting 
effects  of  great  heat  and  moisture  are  exerted  on  a  body  imperfectly  nour- 
ished. The  mother,  suffering  from  the  devitalizing  and  septic  influences 
which  surround  her,  secretes  a  milk  imperfectly  elaborated  and  unfitted 
for  food ;  or,  when  in  itself  wholesome,  the  digestive  organs  of  the  infant 
are  so  disordered,  that  there  is  a  lack  of  the  changes  it  should  undergo ; 
a  chemical  act  of  decomposition  happens,  directly  the  opposite  of  the 
vital  act  of  digestion,  and  cheesy  clots  of  the  coagulated  casein  are 
rejected  in  the  vomit,  or  pass  unaltered  or  corrupt  through  the  bowels. 
In&nts  brought  up  by  hand,  as  well  as  those  just  weaned,  are  very  liable 
to  cholera  infantum.  Here  a  deleterious  and  inadequate  diet — often 
exclusively  farinaceous  or  gelatinous,  or  of  milk  from  diseased  animals, 
or  so  dilute  as  to  be  unfit  for  food — plays  a  chief  part.  The  direct  influ- 
ence of  animal  poison  must  not  be  passed  over.  The  chief  haunts  of 
cholera  infantum  are  the  fever-nests  and  cholera-flelds  of  large  towns. 
Diphtheria,  scarlet  fever,  putrid  sore  throat,  typhus,  and  Asiatic  cholera, 
herd  together,  and  fester  in  the  slums,  where  the  wretched  and  squalid 
dwellers  are  stowed  away  in  ill  ventilated,  ill-drained  underground  cellars 
and  tenement-houses,  in  the  midst  of  every  possible  insanitary  condition; 
breathing  a  septic  atmosphere,  poisoned  without,  by  the  putrilage  of 
slaughter-houses,  soap   and   glue  factories,  cesspools   and  sewers,  and 

♦  Loc.  cit.,  p.  290. 
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which  laudanum  is  poured,  applied  to  the  spine,  will  be  found  useful  in 
cheeking  vomiting.  The  skin,  in  common  with  all  the  excreting  organs, 
is  inactive.  The  effect  of  great  and  prolonged  heat  is  always  to  increase 
its  function ;  there  is  for  awhile  local  hypersemia,  with  swelling  of  the 
papillfie,  giving  rise  to  the  eruption  familiarly  known  as  prickly-heat. 
Finally  there  is  loss  of  tone  and  sluggishness,  especially  when  ex- 
posed to  currents  of  air ;  and  its  function  must  be  excited.  This  may 
be  done  by  gentle  friction  by  woollen  cloths,  or  a  warm  alkaline  bath,  in 
which  the  little  patient  should  not  remain  longer  than  three  minutes,  and 
then  be  quickly  dried,  and  wrapped  in  flannel.  So  soon  as  the  stomach 
and  bowels  will  tolerate  food,  it  should  be  given  of  fitting  quality,  and  in 
proper  quantity.  Farinaceous  food  (the  carbo-hydrates), — the  usual  diet 
in  all  diarrhoeal  disorders, — is  entirely  inappropriate.  The  starches  are 
unaltered  by  the  peptic  solvent,  and  turn  acid  in  a  mass ;  very  often  in 
the  mouth,  from  the  action  of  the  saliva,  so  abundant  in  infants,  before 
they  reach  the  stomach.  In  infants  so  fed  they  will  be  found  in  the 
bowels  almost  unchanged  (N.  Guillot).  The  natural  food  of  the  infant 
is  entirely  dissimilar  from  these  amylaceous  articles,  which  not  being 
digested  and  assimilated,  are  consequently  not  only  innutritive,  but  act 
as  direct  irritants  to  the  alimentary  mucous  membrane.  Limed  milk,  to 
which  a  little  gelatine  has  been  added,  or  rennet  whey,  may  be  given ; 
but  in  protracted  cases,  where  the  prostration  is  great,  and  emaciation 
rapid,  beef  essence,  freshly  prepared  and  well  salted,  will  often  be  well 
borne  and  quickly  appropriated.  The  avidity  with  which  the  little  patient 
takes  animal  food^ — seizing  on  meat,  salt  fish,  &c.,  when  it  can, — shows 
an  instinctive  craving  for  proper  nourishment,  too  constantly  withheld 
from  false  notions  of  the  nature  of  the  disorder.  Some  twenty-five  years 
since,  Dr.  Weisse,  a  Russian  physician,  used  raw  meat  in  a  case  of  infan- 
tile chronic  diarrhoea,  and  with  success.  It  is  a  popular  remedy  in  some 
parts  of  Europe  in  chronic  and  wasting  affections.  His  example  was  fol- 
lowe>i  by  others,  especially  by  Dr.  Trousseau,  of  Paris.f  Lean  beef  or 
mutton  is  first  finely  hashed,  pounded  in  a  mortar  to  a  pulp,  and  then 
passed  through  a  fine  sieve;  a  thick  concentrated  juice — puree  de  viande 
— is  thus  obtained,  nutritious  and  digestible,  and  often,  when  salted  or 
otherwise  flavored,  quite  acceptable.  Give  a  half  to  three-quarters  of 
an  ounce,  in  fractional  doses,  the  first  day ;  and  if  well  borne  by  the 
stomach,  increase  the  quantity  day  by  day,  until  a  quarter  or  half  a 
pound  is  taken  in  the  course  of  the  twenty-four  hours.  Dr.  Trousseau 
mentions  a  case  in  his  own  family,  where  he  continued  it  for  more  than  one 
year ;  the  child,  about  two  years  of  age,  finally  taking  a  pound  of  raw 
meat  daily.  For  the  first  day  or  two  much  of  it  may  pass  hardly  changed 
in  the  stools,  but  this  alone  should  not  prevent  it  being  persevered  in. 
From  the  observations  of  Weisse,  Braun,  Van  Siebold,  and  Trousseau, 
this  diet,  if  long  continued,  is  liable  to  generate  taenia.  White  of  eggs, 
thinned  with  natural  or  artificial  Selters,  or  Vichy,  or  weak  lime,  water, 
is  an  excellent  drink ;  or  a  few  grains  of  bicarbonate  of  soda,  may  be 
added  to  the  albuminate.  Tonics  and  stimulants  are  very  frequently 
required  in  the  course  of  the  disorder.  Of  the  former,  minute  doses  of 
arsenic  (the  liquor  arsenici  chloridi),  alone  or  combined  with  quinine,  or 

♦  [**  I  have  seen  many  children  recover,"  said  the  late  Dr.  Runh,  in  reference  to  the 
treatment  of  cholera  infantum,  ''from  being  gratified  in  an  inclination  to  eat  salted 
lUh  and  meat.     In  some  instances  they  evince  an  appetite  for  butter,  and  the  richest 

Sayiea  of  roasted  meat,  and  eat  thorn  with  obvious  relief  to  all  their  symptoms." — 
edical  Inquiries  and  Obsertationa^  2d  ed. 
t  CUnique  Mklicale,  par  A.  Trousseau,  t.  iii*,  2*  ed.,  Paris,  1865.] 
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than  a  minute,  by  itching  in  the  bitten  part,  and  very  soon  a  wheal, 
or  circumscribed  pale  swelling,  with  a  nearly  level  surface  and  a 
circumscribed  border,  gradually  rises  and  extends  in  the  skin.  The 
swelling  is  produced  by  oedema  of  a  small  portion  of  the  cutis  at 
and  around  the  bite.  As  the  itching  subsides,  the  pale  swelling 
becomes  less  defined,  and  the  more  general  vascular  swelling  of  the 
surrounding  and  adjacent  tissues  gradually  encroaches  on  the  primary 
swelling  at  the  bitten  spot.  In  about  twenty-four  hours  a  papule 
or  some  form  of  secondary  inflammation  appears,  with  renewed 
itching  at  the  site  of  the  puncture.  This,  too,  in  the  case  of  the 
bug-bite,  gradually  subsides.  The  primary  swelling  here  described 
illustrates  the  immediate  effects  of  the  morbid  poison  on  the  tissue 
at  and  round  the  seat  of  inoculation,  and  within  the  area  of  such  a 
swelling  the  tissues  are,  by  the  direct  contact  or  influence  of  the 
venom,  altered  in  their  nutritive  relation  to  the  blood.  Such  spe- 
cific alterations  of  the  tissues  at  the  seat  of  inoculation  occurs  with 
the  syphilitic,  the  vaccine,  and  such-like  virus;  but  the  direct  influ- 
ence is  most  rapidly  shown  in  the  effects  of  the  bites  of  the  viper, 
the  rattlesnake,  and  the  cobra  di  capello.  In  such  cases  sloughing 
of  the  areolar  tissue  is  established  immediately  after  the  bite.  The 
poison  seems  to  operate  at  once  on  the  tissue,  neither  in  the  direc- 
tion of  the  nerves,  nor  of  the  absorbents,  nor  of  the  bloodvessels ; 
but  the  slough  forms  at  the  puncture,  as  if  the  venom  had  com- 
pletely and  at  once  killed  the  tissue  (Brodie,  Paget). 

A  secondary  inflammation  soon  appears  at  the  bitten  or  punctured 
part ;  and  the  occurrence  of  this  new  inflammation  may  be  ascribed, 
in  some  measure,  to  an  influence  exercised  by  the  virus  on  the  blood ; 
and  it  proves  that  the  part  does  not  return  to  health,  although  the 
first  efiects  of  the  inoculation  may  subside.  It  proves  that  some 
material  of  the  virus  remains,  or  tnat  the  effects  it  has  already  pro- 
duced upon  the  tissues  at  the  injured  part  alter  their  relations  to 
the  blood,  and  render  the  part  prone  to  specific  disease.  These 
specific  effects  upon  the  part  may  remain  locally  Quiescent  for  a 
considerable  length  of  time — during  all  that  perioa  of  latency  or 
incubation  which  intervenes  between  the  inoculation  and  the  appear- 
ance of  the  specific  disease.  But  during  all  this  interval — during 
all  this  period  of  incubation — the  tissues  at  the  site  of  inoculation 
are  constantly  changing;  and  the  virus  itself, like  all  organic  matter, 
is  probably  in  constant  process  of  transformation  till  the  zymosis 
is  complete,  and  the  specific  disease  is  fully  developed  and  expressed 
by  various  constitutional  phenomena. 

Dr.  George  B.  Halford, Trofessor  of  Anatomy  in  the  University 
of  Melbourne,  has  recently  {JBriL  Med.  Journal,  July  20, 1867)  given 
an  interesting  account  of  the  action  of  the  poison  of  the  cc^ra  upon 
the  blood. 

"  When  a  person  is  mortally  bitten  by  the  cobra  di  capello,  molecules 
of  living  'germinar  matter  are  thrown  into  the  blood,  and  speedily  grow 
into  ceUs,  and  as  rapidly  multiply,  so  that  in  a  few  hours  millions  upon 
millions  are  produced  at  the  expense  ...  of  the  oxygen  absorbed  into  the 
blood  during  respiration ;  hence  the  gradual  decrease  and  ultimate  ex- 
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the  ordinary  examination  of'the  blood  goes,  the  post-mortem  appearances 
are  similar  to  those  seen  after  drowning  and  suffocation/' 

The  changes  which  the  absorbed  virus  undergoes  in  the  living 
and  infected  body  are, — (1.)  Increase;  (2.)  Transformation;  (3!) 
Combination  ;  and  (4.)  Separation  or  excretion. 

The  increase  of  the  virus  is  shown  in  such  inoculable  diseases  as 
vaccinia  J  glanders^  malignant  pustule^  syphilis.  In  all  of  these  diseases 
the  inoculation  of  the  minutest  portion  of  virus  is  followed  by  the 
formation  of  one  or  more  vesicular  structures,  containing  fluid  from 
which  virus,  similarly  and  equally  potent,  is  produced  in  million- 
fold  quantity.  Thus  the  virus  of  any  contagious  disease  developed 
in  an  infected  person  may  render  his  exhalations  capable  of  simi- 
larly aflfecting  thousands  of  other  people.  And  it  is  probably  amone 
azotized  materials  chiefly  that  morbid  poisons,  whether  of  animal 
origin  or  of  disease,  find  the  >means  of  their  increase  (Carpbntbr, 
Paget,  Simon). 

The  traiisformation  of  the  virus  is  indicated  by  the  successive 
phenomena  which  supervene  during  the  continuous  course  of  a  spe- 
cific disease.  For  example,  syphilis  is  followed  by  a  series  of  secon- 
dary and  tertiary  phenomena,  which  follow,  on  the  whole,  a  uniform 
course  in  a  great  variety  of  patients ;  so  that  these  regular  syphilitic 
phenomena  may  be  attributed  to  the  transformations  of  the  morbid 
poison ;  while  the  irregularities  of  the  phenomena  may  be  ascribed 
to  constitutional  peculiarities  of  the  patient,  either  natural  or  ac- 

Suired  from  treatment.  Thus  there  are  periods  of  incubation,  of 
evelopment,  of  maturity,  and  of  degeneration  in  the  material  of 
the  virus ;  and  the  various  phenomena  which  constitute  the  sump- 
tarns  and  prodromata  of  the  disease  correspond  to  such  periods  of 
transformation ;  while  the  increasinff  disturbance  of  the  general 
health  probably  implies  that  the  morbid  poison  is  increasing  while 
it  is  being  transformed — that  it  grows  or  multiplies  with  its  de- 
velopment. 

The  c&mbination  of  a  morbid  poison  with  some  normal  material 
of  the  blood  is  indicated  by  the  circumstance,  that  when  the  same 
specific  disease,  produced  by  the  inoculation  of  the  same  matter, 
affects  many  persons,  the  disease  set  up  in  each  of  them  may  present 
diflTerent  peculiar  features.  The  disease  may  have  some  peculiar 
and  variea  methods  of  expressing  its  development  in  different  per- 
sons— ^"^  personal  peculiarities ^^^  as  Mr.  Paget  calls  them,  and  which 
he  considers  due  in  some  measure  to  the  combination  of  the  virus 
with  one  or  more  of  those  normal  materials  of  the  blood  which 
have  in  each  person  a  peculiar  or  personal  character.  By  such  com- 
binations the  following  characters  of  specific  diseases  may  be  ex- 
plained, namely, — (1.)  Changes  in  the  disease  by  transmission  from 
one  person  to  another ;  (2.)  Some  varieties  of  syphilitic  sores,  and 
varieties  of  their  consequences  in  different  persons  inoculated  from 
the  same  source  ;  (3.)  The  change  in  the  forms  of  secondary  syphilis 
in  transmission  from  parent  to  offspring. 

The  separation  or  excretion  of  the  virus  may  be  accomplished  in 
many  different  ways,  and  may  be  regarded  as  the  final  purpose  of 
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CHAPTER  VIL 


DETAILED  DESCRIPTION  OF  THE   ENTHETIG  ORDER  OF   ZYMOTIC  DISEASES* 


HYDROPHOBIA. 

Latin  'Eq.f  Rabies;  Frbnch  Eq.,  Bydrophobie;  Gbbman  £q.,  WcaaerBcheu ;  Italian 

£q.,  Idrqfobia, 

Deflnition. — A  disease  peculiar  to  animals  of  the  canine  or  feline  race^ 
the  specific  poison  ofwhich^  being  implanted  ly  them  in  man^  or  in  other 
animals^  produces  a  similar  malady.  The  saliva  or  secretion  issuing 
from  the  mouth  of  the  diseased  or  rabid  animal  conveys  the  poison  which 
inoculates  rabies^  either  throuah  a  wound  or  through  a  thin  epidermis 
without  abrasion.  The  period  of  incubation  of  the  poison  after  inocula- 
tion varies  from  four  to  sixteen  weeks  j  or  even  longer  j  before  the  malady 
becomes  developed.  The  disease  is  characterized  by  severe  constriction 
about  the  throaty  spasmodic  action  of  the  diaphragm^  and  distress  at  the 
epigastrium:  all  of  which  are  aggravated  or  brought  about  by  attempts 
to  take  fluids  or  by  the  least  breath  or  current  of  air  on  the  surface  of  the 
body^  which  produces^  in  the  first  instancx^  an  effect  resembling  that  pro- 
duced upon  stepping  into  a  cold  bath.  Tenacious  and  clammy  saliva 
issues  from  the  mouth.  Paroxysms  ofphrensy^  or  of  uncontrollable  im- 
pulsive violence  {rabidity),  supervene.  The  duration  of  the  disease  varies 
from  three  to  six  or  seven  days,  the  greater  number  of  cases  terminating 
in  death  on  the  second  and  fourth  days  from  the  accession  of  symptoms. 
Death  is  generally  sudden,  and  unexpected  at  the  moment. 

Pathology  and  Symptoms. — The  saliva  of  the  dog  or  other  animals 
laboring  under  rabies  is  either  the  virus,  or  contains  (as  any  men- 
struum would)  the  poisonous  principle  which  by  inoculation  pro- 
duces hydrophobia  in  the  human  body.  The  disease  is  so  named,  not 
because  there  is  any  dread  of  water,  but  because  in  man  the  most 
prominent  symptom  is  an  inability  to  swallow,  or  to  attempt  to 
swallow,  any  fluid,  on  account  of  the  extreme  spasms  which  the 
attempt  produces.  The  experiments  of  Hartwig  have  proved  that 
the  poison  is  of  a  definite  character,  that  it  may  impregnate  various 
substances,  and  that  it  retains  its  activity  for  a  long  period. 

Two  points  in  the  pathology  of  rabies  are  peculiar — namely, ^r^f, 
that  a  long  period  of  latency  exists  in  the  human  subject ;  and, 
second,  that  inoculation  is  not  always  followed  by  the  development 
of  the  specific  disease. 

With  regard  to  the  first  of  these  peculiarities,  it  is  to  be  noticed 
that,  although  in  some  cases  pain  has  been  felt  in  the  cicatrix  a 
considerable  time  after  the  accident,  and  in  a  few  a  slight  fever  or 
a  rapid  pulse  has  been  remarked  to  continue  from  the  receipt  of  the 
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ThomBon  in  vol.  i  of  the  Lancet.  The  subject  of  it,  a  lad  aged 
eighteen,  had  been  twenty-five  months  in  close  confinement  in 
pnson,  and  during  that  time  had  never  been  exposed  to  the  bite  of 
any  animal.  He  had  been  bitten  severely  by  a  dog  seven  years 
before  in  the  right  hip,  and  a  scar  still  remained.  During  the  whole 
period  he  was  under  observation  he  was  sullen,  gloomy,  and  reserved, 
and  was  never  known  to  look  the  person  in  the  face  to  whom  he 
spoke.  Death  occurred  after  a  three  days'  illness,  during  which 
"the  most  decided  symptoms  of  hydrophobia  were  manifested." 
On  the  16th  of  May,  1854,  a  case  was  admitted  into  Guy's  Hospital, 
under  the  care  of  Dr.  Hughes,  in  which  hydrophobia  appeared  to 
have  been  developed  five  years  after  the  bite  {Med.  Times^  1854). 

Such  observations  render  it  extremely  probable  that  the  period 
of  incubation  of  the  specific  poison  of  hydrophobia  is  indefinite ; 
and  the  circumstances  which,  in  man  especially,  seem  to  shorten 
the  duration  of  this  period  or  prolong  it,  are  in  a  great  measure 
quite  unknown.  There  are  some  other  circumstances  which  seem 
to  show  that  during  the  long  interval  of  apparent  latency  the 
quantity  or  the  virulence  of  the  implanted  poison  seems  to  increase, 
locally  at  least,  if  not  also  more  extensively  in  the  system. 

JFirsty  In  some  instances  there  are  evidences  of  a  slow  and  silent 
change  going  on  in  the  constitution,  indicated  by  sallow  looks, 
sunken  eyes,  a  pulse  somewhat  accelerated,  more  easily  excited  and 
weaker,  combined  with  symptoms  of  general  debility  (Copland.) 

Second^  The  observations  of  Dr.  Marochetti,  who  visited  the 
Ukraine  in  1820,  and  who  maintained  that  in  that  country  charac- 
teristic pustules  were  observed  to  form  beneath  the  tongue,  near 
the  orifices  of  the  submaxillary  glands,  between  the  third  and 
ninth  day  after  the  infliction  of  tne  bite.  This  observation  was 
confirmed  by  M.  Magistel,  at  Boulay,  in  France,  in  1822,  who 
noticed  that  the  pustules  formed  from  the  sixth  till  the  thirty- 
second  day.  He  observed  two  forms  of  pustules,  a  crystalline  and 
an  opaque,  the  latter  of  which,  when  opened,  left  a  small  ulcerated 
cavity.  They  were  situated  on  the  sides  of  the  frcenum  ling ucBj  And 
on  the  lateral  parts  of  the  inferior  surface  of  the  tongue. 

TTiirdj  Changes  which  take  place  in  the  cicatrix  before  the  de- 
velopment of  characteristic  symptoms,  indicate  that  the  implanted 
poison  there  undergoes  some  process,  the  nature  of  which  is  as  yet 
not  known. 

After  the  local  incubation  of  the  poison  is  complete,  its  specific 
action  appears  to  be  exercised  upon  the  m^dxdla  oblongata  and  the 
eighth  pair  of  nerves^  and  subsequently  lesions  of  the  structures 
supplied  by  the  branches  of  the  eighth  pair.  The  action  of  the 
poison  appears  in  the  first  instance  to  be  made  distinctly  manifest 
by  the  oesophageal  branch  of  the  eiahth  pair^  producing  that  de- 
rangement of  function  which  gives  nse  to  the  characteristic  symp- 
tom of  the  disease,  or  to  the  extreme  difficulty  of  swallowing, 
especially  of  fluids;  while  the  spasmodic  catching  of  the  breath, 
consequent  even  on  touching  the  lips  with  any  liquid,  proves  that 
the  recurrent  nerve  is  equal  fy  aftected.  Subsequently  tne  eye  and 
ear  become  distressed  by  every  ray  of  light  or  impulse  of  sound, 
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congestion.  The  salivary  glands  have  likewise  occasionally  been  ob- 
served increased  in  size,  and  vascular.  In  a  case  of  hydrophobia 
which  I  had  an  opportunity  of  dissecting  at  Renfrew,  near  Glasgow, 
the  most  prominent  morbid  change  was  visible  in  the  greatly  in- 
creased vascularity  of  the  lungs,  and  of  the  mucous  membrane  of  the 
back  part  of  the  mouth,  pharynx,  and  larynx,  as  far  as  the  vocal  cords. 
The  whole  of  these  parts  were  covered  by  a  tenacious  frothy  mucus, 
tinged  with  blood.  The  glands  surrounding  the  papillae  over  the 
back  part  of  the  tongue  were  very  much  enlarged,  not  unlike  what 
I  have  observed  in  severe  cases  of  cholera.  So  also  were  the  sub- 
mucous glands  of  the  pharynx,  the  epiglottis,  and  the  larynx,  even 
in  its  cavity,  and  of  those  beneath  the  tongue.  Inflammatory 
appearances  in  these  parts  have  been  observed  by  Morgagni,  Bab- 
ington,  Watt,  Portal,  Troilliet,  Copland,  and  others. 

Symptoms.— The  wound  inflicted  by  the  bite,  whether  neglected 
or  dressed,  generally  heals  up  kindly,  leaving  a  cicatrix,  and  for  a  , 
time  the  patient  usually  sutlers  no  other  derangement  of  health 
than  the  depression  of  spirits  which  his  apprehensions  are  calcula- 
ted to  excite.  A  few  weeks  or  a  few  months  having  elapsed,  the 
latency  of  the  poison  terminates,  and  the  disease  is  formed.  The 
course  of  the  affection  is  usually  divided  into  three  stages,  the 
first  stage  comprising  the  symptoms  which  precede  the  difficulty 
of  swallowing ;  the  second  commences  with  tne  difficulty  of  swal- 
lowing, and  terminates  with  the  overthrow  of  the  mind ;  the  last 
stage  embraces  all  the  concluding  phenomena. 

The  first  stage  commences  in  a  few  instances  by  the  patient'-s 
attention  being  roused  by  a  numbness  extending  toward  the  sen- 
aorium  from  the  injured  part  (which,  if  an  extremity,  may  become 
tremulous);  or  pain  is  felt  in  the  cicatrix,  sometimes  severe  and 
sometimes  trifling,  and  which  shoots  up  the  bitten  limb,  following 
in  general  the  course  of  the  nerve  towards  the  trunk.  It  shoot« 
as  if  towards  the  heart,  but  there  is  no  evidence  of  lymphatic  ab- 
sorption. Pain,  however,  is  by  no  means  constant,  and  is  for  the 
most  part  absent.  In  the  latter  case  the  first  symptom  is  chilliness, 
with  neadache,  or  a  slight  attack  of  fever,  and  the  patient  is  more 
excited  or  depressed  than  usual.  These  premonitory  warnings 
last  but  a  few  hours,  or  at  most  a  few  days,  when  the  fatal  but 
characteristic  symptom,  "  the  difficulty  and  dread  of  swallowing" 
— a  symptom  which  distinguishes  this  malady  from  all  others — 
appears,  and  the  hydrophobic  stage  commences. 

The  second  or  hydrophobic  stae^e  is  ushered  in  with  a  great 
difficulty,  if  not  an  utter  impossibility,  of  swallowing  any  liquid — 
a  symptom  which  generally  comes  on  suddenly  ;  and  sucn  horrible 
sensations  accompany  the  effort,  that  whatever  afterwards  even 
recalls  the  idea  of  a  fluid  excites  violent  agitation  and  aversion. 
Some  patients  who  have  been  able  to  give  some  account  of  them- 
selves describe  the  hydrophobic  sensation  as  a  rising  of  the  stomach 
which  obstructs  the  passage  ;  others  as  a  feeling  of  suffocation,  or 
a  sense  of  choking,  which  renders  every  attempt  to  pass  liquids 
over  the  root  of  the  tongue  not  only  impossible,  but  which  excites 
convulsive  action  in  the  muscles  of  the  larynx,  pharynx,  and  abdo- 


656  SPECIAL   PATHOLOOT — ^HYDROPHOBIA. 

men.  In  this  state,  says  Dr.  John  Hunter,  ^^  the  patient  finds  some 
relief  from  running  or  walking,  which  shows  that  the  lungs  are  not 
yet  the  seat  of  any  great  oppression." 

The  hydrophobia,  or  inability  to  swallow  fluids,  is  shortly  accom- 
panied by  an  increased  flow  of  saliva,  termed  the  "  hydrophobic 
slaver."  This  secretion,  as  the  disease  advances,  is  not  only  copious 
but  viscid,  so  that  it  adheres  to  the  throat,  and  causes  incessant 
spitting,  and  the  quantity  expectorated  may  be  taken  as  the  meas- 
ure of  the  violence  of  the  disease.  By  some  this  increased  flow 
of  saliva  is  considered  as  an  effort  of  the  system  to  eliminate  the 
poison  through  these  excretory  glands ;  ana  therefore,  mercury  in 
large  doses,  to  promote  salivation,  has  been  recommended  to  pro- 
mote elimination  in  this  way,  and  to  reduce  the  extreme  excita- 
bility of  the  nervous  system  (Ligget). 

The  aversion  to  fluids  is  no  sooner  established  than  another 
series  of  symptoms  of  dreadful  severity,  or  a  highly  exalted  state 
of  every  corporeal  sense,  is  added.  Indeed,  it  is  nardly  possible  t^ 
depict  the  suflferings  of  the  patient  from  this  cause  ;  for  not  only 
does  he  shrink  at  the  slightest  breath  that  blows  over  him,  but  the 
passage  of  a  fly,  the  motion  of  the  bed-curtain,  or  any  attempt  to 
touch  him,  produces  indescribable  agony,  ahnost  amounting  to  con- 
vulsions. Dr.  Elliotson  states  that  the  effect  produced  by  these 
causes  very  much  resembles  that  produced  upon  stepping  into  a 
cold  bath.  The  sense  of  sight  is  no  less  a  source  of  terror  than 
that  of  touch,  for  the  approach  of  a  candle,  the  reflections  from  a 
mirror  or  other  polished  surface,  occasions  the  same  distressing 
effect.  The  hearing  is  as  strongly  affected  as  the  other  senseB,  so 
that  the  least  noise,  and  especially  that  of  pouring  out  fluids, 
throws  him  into  a  fearful  paroxysm.  An  attendant  who  sat  np 
with  a  hydrophobic  boy  made  water  within  his  hearing,  which 
threw  the  sufferer  into  a  most  violent  agitation.  The  degree  to 
which  this  painful  state  of  the  senses  arrives  may  be  understood 
when  it  is  stated  that  Magendie  records  the  case  of  a  deaf  and 
dumb  child  who  heard  distinctly  in  this  stage  of  the  disease.  The 
patient,  thus  incessantly  harassed  and  pained  by  every  circum- 
stance around  him,  becomes  neevish  and  irritable,  and  at  length 
sees  his  family,  relations,  and  strangers,  with  feelings  of  dishke 
and  aversion,  and  sometimes  apparently  with  horror. 

The  third  sta^e  commences  oy  the  cerebral  functions  becoming 
disturbed,  the  mind  being  either  filled  with  dreadful  apprehensions, 
or  being  so  comj)letely  overthrown  that  paroxysms  of  uncontrol- 
lable impulsive  violence  follow.  A  rabid  impulse  overtakes  the 
patient  to  tear  in  pieces  who  and  whatever  opposes  him.  ThiA 
rabid  impulse  greatly  distresses  him;  and  it  is  often  strongest 
against  those  to  whom  he  is  most  attached,  although  he  struggles 
to  suppress  it.  In  this  stage  horror  is  strongly  depicted  on  the 
countenance :  every  symptom  is  aggravated,  the  saliva  crows  thick 
and  ropy,  while  the  poor  sufferer,  not  daring  to  make  the  slightest 
attempt  to  swallow,  spits  it  out  incessantly,  oftentimes  with  fre- 
quent retchings  and  vomiting.  In  this  state  he  sometimes  turns 
black  in  the  face,  falling  into  convulsions,  in  which  he  expires ;  or. 
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exhausted  by  his  great  efforts,  a  sudden  calm  ensues,  and,  as  if 
nature  gave  up  the  struggle,  he  dies  without  a  ^roan. 

demote  Cause.— Hydro[3iobia  originates  in  animals  of  the  canine 
and  feline  races,  as  the  dog,  the  fox,  the  wolf,  the  jackall,  and  the 
cat,  as  a  specific  inoeulable  disease,  but  from  what  peculiar  source 
is  altogether  undetermined.  It  is  probably  at  all  times  to  a  certain 
extent  endemic,  and  occasionally  epidemic  among  these  animals. 
It  has  been  supposed  that  it  is  excited  in  them  by  the  great  heat 
of  the  dog-days,  or  by  the  cestus  veneris;  but  TroiUiet  has  shown 
that  canine  madness  occurs  with  nearly  equal  frequency  in  winter, 
spring,  summer,  and  autumn.  The  poison  is  not  peculiar  to  any 
country.  Rabies  is  found  equally  in  Europe,  Asia,  and  America. 
Neither  is  it  limited  to  climate.  It  prevails  in  the  frozen  regions 
of  Canada,  as  well  as  in  the  East  and  W^est  Indies.  The  difficulties 
attending  any  explanation  of  the  origin  of  this  poison  are  at  present 
not  to  be  surmounted ;  but  hydrophobia  once  originated  in  the  ani- 
mals that  have  been  mentioned,  they  have  the  power  of  reproducing 
it  by  their  bite,  not  only  in  each  other,  but  probably  in  all  warm- 
blooded animals,  certainly  in  all  domesticated  animals,  as  the  horse, 
the  elephant,  the  sheep,  the  ox,  evep  in  the  common  fowl,  and  in 
man.  It  will  be  necessary  to  the  proper  understanding  of  hydro- 
phobia to  give  a  short  outline  of  the  disease  as  it  occurs  in  the  dog, 
so  constantly  associated  with  us  in  domestic  life,  and  the  principal 
source  of  the  disease  in  the  hiiman  subject. 

The  symptoms  of  this  formidable  affection,  as  witnessed  in  the 
dog,  are  some  singular  departure  from  his  ordinary  habits,  such  as 
picking  straws  or  small  bits  of  paper  oft'  the  floor,  and  swallowing 
them  ;  licking  the  noses  of  other  aogs,  or  other  cold  surfaces,  such 
as  stones  or  iron.  Besides  this,  he  is  observed  to  be  more  lonely, 
shy,  and  irritable ;  his  voice  is  so  changed  that  his  bark  would  not 
be  recognized  by  those  who  have  known  his  voice  before ;  and  he 
is  less  eager  for  his  food,  or  refuses  it  altogether.  His  ears  and  his 
tail  droop ;  his  look  is  suspicious  and  haggard ;  and  sometimes  from 
the  very  commencement,  there  is  a  redness  and  watering  of  the 
eyes.  In  a  short  time  saliva  begins  to  flow  from  his  mouth,  he 
"slavers,"  his  fauces  may  be  seen  to  be  inflamed,  and  he  is  feverish. 
The  animal,  though  highly  irritable  and  easily  provoked,  still  obeys 
the  voice  of  his  master ;  and  it  is  remarkable  ''  that  the  dread  of 
fluids,  and  even  the  sight  of  them — so  striking  a  feature  in  man — 
is  often  wanting  in  does  and  other  animals,  for  many  dogs  lap  water 
during  the  disease"  (Youatt).  In  many  do^s  the  symptoms  never 
rise  higher  than  these ;  but  in  others  there  is  a  repugnance  to  con- 
trol, and  a  readiness  to  be  aroused  to  extreme  rage,  on  the  appear- 
ance of  a  stick,  whip,  or  other  instrument  of  punishment,  or  on  any 
attempt  at  intimidation,  which  strikingly  characterizes  the  disease. 
In  this  state,  however,  he  seldom  fights  a  determined  battle,  but 
bites  and  runs  away ;  still  even  this  mitigated  irascibility  usually 
ends  in  indiscriminate  aggression,  till  at  length  he  dies,  apparently, 
of  convulsions  or  asthenia,  or  from  mere  nervous  excitement  and 
functional  derangement.  Magendie  has  inspected  the  hydrophobic 
dog,  and  found  no  characteristic  morbid  change.     In  all  cases,  how- 
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nill  observes  that  ''such  of  them  as  have  been  thought  to  become 
■affected  merely  by  the  contagion  of  the  same  kennel  will  generally 
be  found,  upon  mmute  examination,  to  exhibit  the  marks  of  bites, 
though  concealed  by  the  hair."  When  a  scratch  or  other  abrasion 
exists,  a  rabid  dog  merely  licking  the  part  is  sufficient  to  implant 
the  poison  of  rabies. 

Diagnosis — ^When  hydrophobia  is  fully  formed  there  is  no  disease 
with  which  it  can  be  confounded ;  but  there  are  many  reported 
cases  in  which  the  imagination  of  a  patient  bitten  by  a  dog  has 
been  so  powerful  as  to  induce  symptoms  resembling  the  disease.  In 
hysteria  the  difficulty  of  swallowing  exists,  but  no  other  symptom. 
Tetanus  is  the  disease  with  which  rabies  is  most  apt  to  be  con- 
founded; yet  the  differences  are  sufficiently  marked.  The  spasm 
of  the  muscles  is  more  continued  in  tetanus ;  less  remitting,  and 
never  intermitting.  The  jaw  is  usually  much  in  motion  in  hydro- 
phobia, in  frequent  attempts  to  clear  the  mouth  and  throat  from 
the  peculiar  tenacious  mucus ;  in  tetanus  it  is  fixed.  Tetanus  is 
rarely  attended  with  aversion  to  liquids ;  on  the  contrary,  the  bath 
18  grateful ;  nor  are  the  tetanic  paroxysms  increased  by  the  sight, 
hearing,  or  touch  of  fluids.  Also,  tetanus  makes  its  accession  usu- 
ally at  a  much  earlier  period  after  infliction  of  the  injury.  Phys- 
iologically, while  tetanus  is  a  disease  of  the  true  spinal  system, 
hydrophobia  involves  the  brain  also,  as  evinced  by  the  disorder  of 
intellectual  function  and  special  sense,  even  early  in  the  disease. 
Further,  the  two  diseases  differ  greatly  in  their  mode  of  induction. 
Tetanus,  in  the  traumatic  cases,  is  caused  by  irritation  of  a  nerve, 
and  by  disease  of  the  spinal  marrow  in  those  which  are  idiopathic. 
Hydrophobia  is  the  result  of  a  specific  poison  introduced  into  the 
circulation,  and  thence  affecting  the  nervous  system  as  a  poison 
would  (Miller).  While  in  tetanus  the  stimulus  which  excites  the 
paroxysms  "  operates  through  the  true  spinal  cord,  in  hydrophobia 
It  is  often  conducted  from  tne  ganglia  of  special  sense,  or  even  from 
the  brain,  so  that  the  sight  or  sound  of  fluids,  or  even  the  idea  of 
them,  occasions,  equalljr  with  their  contact,  or  with  that  of  a  cur- 
rent of  air,  the  most  distressing  convulsions"  (Carpbntbr). 

PrognotiB There  are  few  instances  of  any  patient  or  animal  suf- 
fering from  this  disease  having  recovered. 

Treatment — As  there  are  but  very  few  authenticated  cases  of  "re- 
covery from  hydrophobia,  so  there  are  few  instances  of  any  mitiga- 
tion of  the  symptoms  by  the  use  of  medicine.  All  that  remains  is 
to  mention  tne  most  leading  experiments  that  have  been  made,  with 
the  hope  that,  as  they  have  not  been  successful,  they  may  not  be 
wantonly  repeated. 

Dr.  Hamilton  gives  twenty-one  cases,  and  adds — "  many  hundreds 
more  are  on  record,"  in  which  venesection  has  been  unsuccessful, 
though  frequent  and  copious.  Opium  has  been  given  by  Dr.  Bab- 
ington,  to  the  enormous  amount  of  180  grains  of  solid  opium  in 
eleven  hours,  without  the  slightest  narcotic  eftect,  or  the  slightest 
mitigation  of  the  symptoms.  Nord  has  given  a  drachm  of  bella- 
donna in  twelve  hours,  without  any  benefit.  Dr.  Atterly  gave  to 
a  child  eight  years  old  two  drachms  of  calomel  by  the  mouth,  and 
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many,  and  Italy,  upon  animals,  has  been  entirely  unsuccessful.  M. 
Grindard  conceived  that  the  vaccine  virus  mi^ht  influence  hydro- 
phobia, and  he  vaccinated  a  hydrophobic  child  in  three  places,  and 
afterwards  injected  .five  charges  of  vaccine  lymph  into  the  veins ; 
but  the  child  died  without  any  marked  remission,  and  in  the  usual 
time.  The  following  draught  has  been  found  rather  to  promote 
euthanasia  than  to  hold  out  any  prospect  of  cure : 

R.  Spirit.  -<Ether.  Sulph.,  Tinct.  Opii,  aa  nj^xx;  Spirit  Ammon.  Aro- 
mat.,  5ss. ;  Chloroform,  tij^xx;  Mi8t.  Camph.,  ^iss. ;  misce.  To  be  given 
as  often  as  may  be  considered  safe  (Cunningham,  Carden). 

On  the  same  principle  chlorodyne  ought  to  be  given.  (For  its 
composition,  see  page  454,  ante.)  The  vapor  bath  is  sometimes 
useful  in  moderating  spasm. 

Preventive  Treatment. — The  probabilities  are,  that  unless  the  oper- 
ation of  excision,  or  cauterization,  be  performed  within  a  few  min- 
utes after  the  bite  of  the  rabid  animal,  it  is  impossible  to  save 
the  patient  from  the  fatal  disease,  which,  according  to  the  suscepti- 
bility of  his  constitution, .may  threaten  him  at  any  moment.  In 
all  probability  no  prophylactic  medicine  exists  in  nature,  and  the 
administration  of  any  potent  substance  by  way  of  prevention  is 
worse  than  useless ;  for,  without  protecting  the  patient,  it  may  in- 

{'ure  his  constitution.     Mild  remedies,  if  they  tend  to  tranquillize 
lis  mind  and  appease  his  apprehensions,  may  be  innocently  em- 
ployed. 

The  theory  which  maintains  that  a  zymotic  incubation  first 
takes  place  in  the  wound,  by  which  the  poison  is  originally  implant- 
ed, suggests  the  most  rational  prophylactic — namely,  to  destroy 
entirely  by  potassa  fusa  the  whole  cicatrix,  where  practicable,  or  by 
some  other  surgical  means  entirely  to  remove  it,  at  as  early  a  period 
as  possible,  and  previoxis  to  the  occurrence  of  symptoms.  When 
premonitory  symptoms  are  first  observed,  the  following  plan  has 
the  recommendation  of  Dr.  Maxwell  in  The  Indian  Journal  of  Med- 
ical and  Physical  Science^  and  of  Dr.  Copland,  namely, — (1.)  That 
the  original  cicatrix  be  freely  laid  open,  and  suppuration  from  it 
speedily  and  freely  produced,  (2.)  The  nerves,  or  nerve,  leading  to 
tne  part  are  to  be  divided  without  delay,  the  more  remote  from  the 
wound  the  better.  (3.)  Free  perspiration  should  be  promoted  by 
the  hot  air  bath.  (4.)  Bleeding  from  the  arm  to  syncope  in  robust 
persons  with  sthenic  symptoms,  or  cuttings  on  the  nape  of  the 
neck,  are  modes  of  practice  indicated  by  the  lesions  found  after 
death. 

GLANDERS. 

Latin  Eq.,  Equinia;  French  £q.,  Morve;  German  Eq.,  Rotz;  Italian  Eq., 

Cimurro, 

Seflnition. — Afebrile  disease  of  a  maUgnant  typcj  resulting  from  the 
implanting  of  a  specific  poison  from  glandered  horses.  It  is  character- 
ized by  vascular  injection  of  tne  nasal  mucous  memhrane^from  which 
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Sanietj/y  1862).  The  attention  of  the  profession  was  first  called  to 
this  interesting  subject  by  Mr.  Muscroft,  in  The  Edinburgh  Medical 
and  Surgical  Journal^  in  the  year  1821,  where  he  relates  the  case  of 
the  whipper-in  of  the  Bradworth  hunt,  who  wounded  himself  in 
cutting  up  a  glandered  horse  for  the  kennel,  and  died,  at  the  end  of 
a  week,  of  confirmed  glanders ;  and  two  similar  cases  appeared  in  the 
same  work  about  two  years  afterwards.  Simultaneously  with  Mr. 
Muscroft,  Dr.  Copland,  in  the  course  of  a  discussion  at  the  Medico- 
Chirurgical  Society  of  London,  stated  that  the  fact  of  the  disease 
having  been  thus  communicated  had  been  proved  by  cases  that 
had  occurred  in  Germany,  and  which  were  published  in  RusVs 
Magazine  for  1821.  The  cases  excited  but  little  notice  till  Mr. 
Travers  published  his  valuable  work  on  Constitutional  Irritation^  in 
1828,  containing  a  letter  from  Professor  Ci>leman  on  the  transmis- 
sion of  glanders  from  the  horse  to  man,  and  from  man  to  the  ass, 
together  with  some  other  cases  which  had  fallen  under  his  own 
observation.  The  subject  was  now  followed  up  by  Dr.  Elliotson, 
in  two  papers  in  the  TVan^actions  of  the  Medico-Chirurgical  Society^ 
narrating  three  cases  which  had  occurred  in  his  own,  Dr.  Roots  s, 
and  Dr.  W  illiams's  practice.  At  length  all  then  known  facts  were 
collected  in  an  elaborate  paper  by  Raver,  in  the  sixth  volume  of 
the  Mimoires  de  VAcadimie  Royale  de  medecine. 

In  the  cases  collected  by  Rayer,  the  nose  and  nasal  fossae  had 
only  been  examined  in  four  cases  out  of  fifteen,  and  in  these  there 
was  found  either  ecchymosis,  ulceration,  or  gangrene  of  the  mucous 
membrane  of  the  septum  nasi^  or  of  the  sinuses.  The  mucous  mem- 
brane of  the  larynx,  or  trachea,  has  likewise  been  found  studded 
either  with  the  peculiar  eruption,  or  diffusely  inflamed  or  ulcerated, 
so  much  so  that  in  one  case  the  epiglottis  was  in  part  destroved. 
The  lungs  have  likewise  been  found  either  gorged  with  blood,  or 
the  seat  of  lobular  pneumonia,  or  of  vomicse,  with  typhoid  symp- 
toms— broncho-pneumo-tt/phus^  as  it  is  called  in  Germany.  In  Dr. 
Roots's  case  there  was  an  encysted  abscess  of  the  lung,  which  con- 
tained about  two  ounces  of  pus.  Besides  these  aftections  of  the 
more  vital  organs,  a  number  of  small  farcv  tumors  have  been  found 
in  difterent  parts  of  the  trunk  and  extremities,  and  perfectlv  remote 
from  the  point  originally  punctured.  These  tumors  were  m  difter- 
ent states  of  inflammation,  some  being  white  and  indurated,  others 
soft  and  injected,  and  others  in  a  state  of  suppuration.  In  Dr. 
Roots's  case  an  abscess  on  the  back  of  the  hand  communicated 
with  the  articulation  of  the  metacarpal  bones ;  and  in  another  case 
an  abscess  had  opened  into  the  knee-joint.  The  absorbent  vessels 
have  likewise  been  found  inflamed  along  the  arm  from  the  point 
of  puncture,  or  site  of  primary  inoculation,  and  the  glands  to  which 
they  lead  have  been  found  enlarged  and  indurated,  or  in  a  state  of 
suppuration. 

The  result  of  all  these  observations  shows  that  in  cases  of  glan- 
ders a  specific  poison  is  implanted  which  infects  the  blood,  and, 
after  a  given  period  of  latency,  produces,  in  slight  cases,  an  abscess 
at  the  point  of  puncture,  followed  by  some  tumors  in  the  course  of 
the  absorbents  connected  with  the  punctured  part.    In  severe  cases 
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by  inflammation  of  the  lymphatics  proceeding  from  the  wounded 
part,  and  extending  sometimes  to  the  elbow  or  axilla,  and  involvinff 
the  axillary  glands.  The  effects  are  followed  by  inflammation  and 
extensive  abscesses  in  the  subcutaneous  cellular  tissue,  often  involv- 
ing the  whole  limb.  From  this  state  the  patient  may  recover ;  but 
should  these  abscesses  be  multiplied  over  various  parts  of  the  body, 
and  be  accompanied  either  by  tne  pustular  or  gangrenous  vesicular 
eruptions,  or  by  both,  the  result  is  generally  fatal ;  nectic  symptoms 
supervene,  and  hasten  the  flnal  catastrophe. 

The  disease  has  terminated  within  a  fortnight,  but  more  com- 
monly it  has  not  proved  fatal  till  the  end  of  a  month;  and,  in  cases 
still  more  chronic,  a  twelvemonth  has  been  known  to  elapse  before 
the  patient  finally  recovered  or  died.  Such  are  the  general  phe- 
nomena of  acute  and  chronic  glanders,  as  they  have  been  observed 
in  the  human  subject. 

Cause. — ^The  remote  cause  of  glanders  in  the  horse  is  but  little 
understood.  It  is  probably  due  to  a  specific  miasmatic  poison, 
having  a  peculiar  aflSnity  for  the  horse,  and  animals  of  his  class. 
Olan^rs,  however,  when  it  afffects  the  human  subject,  has  in  all 
instances  been  distinctly  traced  to  the  glandered  horse  as  the  remote 
cause.  No  instance  is  known  of  the  disease  occurring  primary  in 
man. 

In  the  horse  certain  predisposing  causes  greatly  favor,  and  are 
perhaps  necessary  to,  the  spread  of  glanders,  such  as  dirtv,  close, 
lU-ventilated  stables,  especially  if  the  situation  be  low  and  damp. 
Horses  when  crowded  on  board  transports  are  greatly  liable  to 
this  affection.  The  Arab,  in  transporting  his  horses  from  Arabia 
to  India,  always  chooses  that;  part  of  the  year  when  the  passage  is 
shortest,  lest  the  accidents  incident  to  a  long  voyage  might  oblige 
the  hatches  to  be  closed,  and  want  of  ventilation  promote  the  devel- 
opment of  glanders.  Bad  food  is  a  powerful  predisposing  cause  in 
the  horse,  especially  when  these  animals  are  picketed  on  service,  and 
thus  exposed  to  the  inclemency  of  the  weather.  At  the  close  of  a 
campaign  the  cavalry  are  often  decimated  by  this  disease,  and 
towards  the  termination  of  the  Peninsular  war  the  losses  from  this 
cause  are  said  to  have  been  enormous.  The  cases  occurring  in  the 
human  subject  are  too  few  to  allow  of  any  inference  being  drawn 
as  to  the  influence  of  the  predisposing  causes  in  the  production  of 
glanders;  but  the  disease  generally  occurs  in  young  men;  and  prob- 
ably a  close  investigation  would  have  shown  that  the  habits  ot 
the  patient  were  sucn  as  to  fall  within  those  laws  which  favor  the 
proauction  of  the  disease  in  the  horse. 

The  majority  of  veterinary  surgeons,  of  stable-keepers,  and  coach 
proprietors,  believe  that  the  disease  is  contagious  among  horses,  and 
if  a  glandered  horse  has  been  introduced  into  stables,  the  stock  in 
these  stables  have  become  diseased.  There  are  few  districts  in  which 
some  farmer,  by  the  loss  of  a  considerable  part  of  his  team,  has  not 
had  suflicient  proof  of  the  communicable  nature  of  glanders.  In  this 
country  the  law  is  severe  against  offering  for  sale,  or  even  working 
a  glandered  horse ;  which  shows  that  the  opinion  of  our  ancestors, 
time  out  of  mind,  has  been  that  glanders  is  a  contagious  and  a  fatal 
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inocnlation,  I  afterwards  produced  both  glanders  and  farcy.  In 
acute  glanders,  therefore,  the  blood  is  undoubtedly  affected." 

Period  of  Latency. — The  poison  of  glanders  has  its  period  of  latency, 
like  all  other  morbid  poisons,  and  that  period  is  m  general  short. 
Two  asses  were  inoculated  by  Mr.  Turner,  the  one  about  a  year  and 
the  other  a  year  and  a  half  old,  and  in  the  first  the  maxillary  glands 
became  tender  on  the  second  day,  and  the  discharge  from  the  nos- 
trils was  established  on  the  third.  In  the  other  the  maxillary  gland 
enlarged  on  the  third  day,  but  the  discharge  from  the  nostrils  did 
not  take  place  till  the  sixth  day.  Sometimes,  however,  the  incuba- 
tion is  much  longer.  In  the  Proces-verbcd  de  VEide  de  Lyort  a  case 
is  given  of  a  horse  which  was  inoculated  with  farcy  matter,  but 
the  disease  did  not  appear  till  the  end  of  three  months,  and  then 
precisely  at  the  points  of  puncture.  M.  Gterard,  an  ex- veterinary 
surgeon  of  the  French  "  artillerie  de  la  garde,"  states  that  he  intro- 
duoed  the  matter  of  the  discharge  every  day  into  the  nostrils  of 
certain  horses,  by  means  of  a  brush,  and  that  the  disease  appeared 
in  one  on  the  seventh  day,  but  in  two  others  not  till  the  thirty- 
second  day. 

In  the  human  subject  the  poison  has  in  general  been  latent  from 
two  to  eight  days  after  the  accident  of  inoculation. 

Prognosis. — ^Of  fifteen  cases  of  acute  glanders  collected  by  Rayer 
only  one  recovered.  Of  fifteen  cases  of  acute  farcy  only  five  recov- 
ered. Of  seven  cases  of  chronic;  farcy  only  one  died.  Of  the  three 
cases  of  chronic  glanders  two  died.  A  favorable  prognosis  conse- 
quently, is  only  warranted  in  the  chronic  form  of  the  disease. 

Diagnosis. — *"*"  Acute  glanders,"  says  Rayer, "  cannot  be  confounded 
with  poisoning  from  puncture  in  dissecting  or  opening  dead  bodies ; 
for,*'  ne  adds,  "  out  of  fifty  such  cases  reported  oy  various  authors, 
no  mention  is  made  in  them  of  a  discharge  from  the  nostrils,  or  of 
a  nasal  or  laryngeal  eruption  being  found  after  death,  or  of  the 
peculiar  cutaneous  eruption."  Leblanc  also  states  that  he  has  in- 
oculated the  horse  with  a  great  number  of  other  morbid  secretions 
from  the  human  subject,  but  has  in  no  instance  produced  any  dis- 
ease similar  to  glanders.  It  may  for  a  short  time  be  mistaken  for 
rheumatism,  but  the  occurrence  of  the  secondary  actions  quickly 
dispels  this  error. 

Treatment All  the  remedies  hitherto  tried  in  acute  glanders 

have  failed.  The  coming  on  of  typhoid  symptoms  has  led  to  the 
administration  of  quinia^  valerian^  serpentaria^  ammonia^  and  other 
stimulating  medicines;  but  all  of  them  have  failed.  Vomiting 
and  purging  have  likewise  been  had  recourse  to ;  but  these  measures 
have  been  equally  unsuccessful.  It  is  probable,  therefore,  that  the 
cure  of  this  disease  depends  on  the  discovery  of  a  specific  remedy, 
and  experiments  in  treatment  may  be  warranted  as  the  only  chance 
of  subauing  a  malady  which  has  so  constantly  proved  fatal.  In  the 
more  chronic  forms  of  the  disease  the  recovery  of  the  patient  has 
appeared  to  be  owing  to  the  excellence  of  his  constitution  during 
the  natural  elimination  of  the  poison,  to  good  ventilation,  and  to 
generous  diet,  rather  than  to  any  powerful  effect  produced  either 
By  general  or  local  treatment. 
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poison  seems  to  be  even  more  virulent  than  it  is  in  man.  Death  is 
more  speedy ;  there  is  a  more  rapid  spread  of  gangrene ;  and  while 
the  ammal  is  yet  living,  the  extrication  of  ietid  gases  from  the 
tissues  of  the  parts  aftected  goes  on  to  a  great  extent.  The  con- 
tagious property  of  the  poison  is  possessed  in  the  highest  degree  by 
the  lymph  contained  in  the  characteristic  vesicles,  and,  next  to  this, 
by  that  peculiar  exudation  which  occurs  in  the  areolar  tissue  of 
toe  aftected  part,  and  in  that  of  various  parenchymatous  organs, 
and  sometimes  in  the  serous  cavities  of  the  chest  and  abdomen. 
The  identity  of  the  malignant  pustule  of  man  with  the  "  charbon  " 
of  cattle  has  been  satisfactorilv  proved  by  the  fact  that  the  disease 
when  contracted  by  man,  has  oeen  communicated  back  to  the  ani- 
mal by  inoculation  from  man. 

[Inoculation  of  the  human  being  with  matter  from  a  braxy  sheep  will 
produce  malignant  pustule,  and  the  inoculation  of  the  matter  of  malig- 
nant pustule  of  man  in  a  sheep  will  produce  braxy  (Renault).] 

It  is  only  at  the  onset  that  the  disease  is  a  local  one  ;  but  very 
soon  general  poisoning  ensues,  which  is  due  to  the  after-diftusion 
of  the  morbid  changes  and  products  engendered  in  the  part  first 
affected.  This  is  a  very  important  point  in  the  pathology  of  the 
disease,  and  with  a  view  to  successful  treatment ;  for  the  early 
destruction  of  the  diseased  part  by  caustic  not  only  prevents  the 
development  of  the  constitutional  disorder,  but  in  many  cases  issues 
in  a  perfect  and  speedy  cure. 

Propagation. — The  disease  may  be  communicated  to  man  in  the 
following  ways :  (1.)  By  direct  inoculation,  as  in  the  case  of  butchers, 
farmers,  skinners,  herdsmen,  drovers,  and  others,  in  whom  accidental 
inoculation  with  it  appears  to  be  an  event  of  no  uncommon  occur- 
rence in  countries  where  ^^  charbon  "  is  most  rife.  (2.)  By  means  of 
the  skin,  or  simply  by  the  hair  of  diseased  beasts.  Trousseau,  for 
example,  relates  that  in  two  factories  for  working  up  horse  hair, 
imported  from  Buenos  Ayres,  and  in  which  only  six  or  eight  hands 
were  employed,  twenty  persons  died  in  the  course  of  ten  years  from 
malignant  pustule.  There  are  many  other  cases  related  by  Dr. 
Buda,  and  some  which  clearly  show  that  the  virus  of  malignant 
pustulej  like  other  contagious  poisons,  when  once  in  the  dried  state, 
may  retain  its  powers  for  an  indefinite  period  of  time.  The  disease 
may  thus  be  propagated  through  contact  with  bones,  hoofs,  horns, 
and  the  fat  and  tallow  of  animals  dead  of  the  ^^  charbon"  (8.)  The 
disease  may  be  communicated  by  eating  the  flesh  of  animals  killed 
while  aftected  with  it,  as  also  by  using  the  milk  and  butter  of 
aftected  cows. 

[There  is  a  good  deal  of  diversity  of  opinion  and  discrepancy  of  evi- 
dence with  regard  to  the  risk  of  eating  the  flesh  of  animals  affected  with 
malignant  pustule.  Ramazzini,  Lancisi,  Caillot,  Enaux,  Chaussier,  Foder^, 
Oamgee,  Rendle,  and  others,  give  many  instances  where  the  disease  has 
been  developed  in  such  as  ate  of  the  meat  of  cattle  suffering  from  car- 
bunculous  fever.  Dr.  Livingstone  ( Travels  in  Southern  Africa)^  says, 
that  those  who  eat  the  flesh  of  animals  who  die  from  pleuropneumonia^ 
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which  first  appeared.  These  are  at  first  isolated,  bat  speedily  they 
become  confluent.  The  central  spot  may  contain  at  first  a  trans- 
parent, bright  yellowish  fluid,  which  very  early  becomes  reddish  or 
bluish ;  then  of  a  brownish  hue,  when  the  spot  becomes  extremely 
hard,  very  insensible,  and  rapidly  becomes  gangrenous.  The  in- 
flammation extends  to  a  considerable  distance,  both  in  depth  and 
circumference ;  the  neighboring  skin  is  red  and  shining ;  the  sub- 
cutaneous areolar  tissue  is  pufly  and  emphysematous-like ;  the 
excoriated  surface  readily  dries  up,  and  becomes,  as  it  were,  mum- 
mifled ;  and  in  its  neighborhood  new  vesicles  spring  up,  which  run 
the  same  course  as  the  former.  The  part  soon  loses  its  vitality,  so 
that  it  may  be  pierced  with  needles  without  the  patient  becoming 
aware  of  it.  It  is  also  a  remarkable  feature  of  malignant  pustule^ 
that  severe  pain  is  generally  absent.  If  the  disease  ceases  to  advance, 
an  inflamed  circle  of  vivid  redness  now  surrounds  the  gangrenous 
portion,  the  tumefaction  diminishes,  and  the  patient  experiences 
something  like  an  agreeable  warmth,  accompanied  by  a  pulsatory 
motion  of  the  aftected  part.  The  pulse,  which  before  was  irritable 
and  feeble,  begins  to  revive,  strength  increases,  a  gentle  perspiration 
indicates  the  crisis  of  the  febrile  state,  and  nausea  ceases.  Separation 
commences  between  the  living  and  the  dead  parts,  and  is  attended 
bv  copious  suppuration.  If  the  disease  shoula  not  tend  to  a  favora- 
ble issue,  suppuration  does  not  take  place ;  the  gangrene  spreads 
rapidly ;  the  pulse  becomes  smaller  and  more  contracted ;  the  patient 
suffers  from  extreme  lassitude  and  inability  to  sleep ;  and,  finally, 
with  a  tendency  to  syncope,  he  becomes  passive  as  to  the  result. 
The  tongue  is  dry  and  brown,  the  features  shrink,  the  skin  is 
parched,  the  eyes  are  glassy  ;  and  cardialgia  and  low  delirium  indi- 
cate the  approach  of  the  fatal  termination  (Budd,  Rajer,  Virchow, 
Bell,  Craigie). 

The  face  (often  in  the  lip,  or  immediate  neighborhood  of  the 
mouth),  the  neck,  the  hands,  the  arms,  and  the  le^s,  are  almost  the 
only  j)arts  on  which  it  appears ;  and  if  by  chance  it  becomes  devel- 
oped on  other  parts,  we  may  be  sure  the  poison  has  been  carried 
there  directly  by  the  fingers,  or  other  agents  impregnated  with  the 
virus.  The  phenomena,  therefore,  which  such  cases  exhibit  in  man 
are  identical  m  everj^  particular  with  those  which  have  been  seen  in 
fiEirriers,  and  others  m  continental  countries  who  have  the  charge  of 
cattle,  and  who  in  numberless  instances  are  known  to  have  become 
diseased  from  the  accidental  but  direct  inoculation  of  the  ^^charbon  " 
vims. 

[Malignant  oedenia  of  the  eyelids  would  seem  to  be  identical  in  its 
nature  and  origin  with  malignant  pustule  (Dkbrou,'*'  BouRGEOi8,f  Raim- 
bbbt|).  It  begins  with  itching,  quickly  followed  by  great  swelling,  so 
that  very  soon  after  the  onset  the  lids  cannot  be  forcibly  separated,  owing 
to  the  degree  of  serous  infiltration.    The  skin  is  tense  and  smooth,  and 

— 1--  ^^^  I  ^^    ^--  II  i-  i__._  ■-  —  -  —    —  -  -    —  -    -         — * 

*  fL'CEdeine  Malin  ou  Charbonneux  des  Paupi^res.   Par  le  Dr.  Dcbrou.  Gazette 
det  Udpitaux,  No.  183,  1860.     Arch.  G^n.  de  Med.,  Oct.,  1865. 
t  Trttit^  de  la  Pustule  Maligne.     Par  Bourgeois  (d'Etampcs). 
)  Trmit^  des  Maladies  Charbonneuses.     Par  L.  A.  Raimbert.  Paris,  1869.] 
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pears  to  preponderate  in  favor  of  potassafusa;  although  Chaussier 
and  others  prefer  nitric  acid  or  the  chloride  of  antimony.  But  every- 
thing hangs  on  the  recognition  of  the  disease  in  its  first  stage  (Budd). 

[M.  Manoury  excises  the  pustule,  and  covers  the  wound  with  corrosive 
sublimate  in  powder.  MM.  Mauvezins  cut  out  the  ^^  parent  nucleus,"  or 
the  entire  vesicle,  and  then  use  the  actual  cautery  at  a  red  heat,  and 
claim  that,  when  resorted  to  at  once,  it  hinders  general  toxic  symptoms, 
and  invariably  cures  (Arch.  Gen.  de  Med.^  March,  1864,  and  June,  1866). 
Bourgeois  relies  on  caustic  potash,  which  he  applies,  removing  the  eschars, 
until  blood  appears.  Most  of  the  French  surgeons  depend  on  the  actual 
cautery.  It  is  probable  that  chromic  acid,  from  its  rapid  and  powerfVil 
action,  would  prove  efficient,  followed,  after  wiping  away  the  detritus, 
by  the  free  application  of  a  strong  solution  of  the  chloride  of  zinc,  50 
grs.  to  the  ounce  of  water.  As  soon  as  the  constitutional  symptoms  set 
in,  alcoholic  stimulants  and  carbonate  of  ammonia  should  be  largely 
given,  together  with  concentrated  nourishment.] 


SYPHILIS. 

Latin  £q.,  Syphilis;  French  Eq.,  Syphilis;  German  £q.,  Syphilis;  Italian  Eq., 

Sijilide. 

Definition. — The  result  of  a  specific  poison  implanted  on  some  part  of 
the  bodt/y  but  generally  through  an  abrasion  or  soi^e  consequent  on  sexual 
intercourse  with  an  infected  person.  A  peculiar  series  of  phenomena 
supervene^  which  mark  the  general  infection  of  the  system.  The  princi- 
pal anatomical  signs  of  general  infection  consist  of  induration  (specific) 
round  the  spot  where  the  virus  has  been  implanted ^  induration  of  the  lym- 
phatic system  of  glands^  the  formation  of  nodes  or  gummatous  nodular 
tumors  in  the  connective  tissue  generally^  and  especially  in  that  of  the 
true  skin^  bones^  mucous  ynembranes^  and  solid  visceral  organs — e.  g.^ 
liver  J  brain^  lungSy  and  heart.  A  cachectic  condition  of  the  system  accom- 
panies the  phenomena  of  infection  ;  and  indurations  may  remain  in  the 
form  of  hardened  fibrous  tissue  in  various  parts  of  the  body  for  an  in- 
definite period  of  time. 

Pathology  and  Morbid  Anatomy. — Advances  in  Pathology  of  late 
years  have  not  been  more  marked  in  any  direction  than  in  demon- 
strating the  very  remote  effects  which  syphilitic  infection  exercises 
upon  the  organs  and  the  constitution  of  man.  These  advances  are 
due  to  clinical,  experimental,  and  post-mortem,  observations.  They 
have  shown  that  a  considerable  number  of  doubtful  cases  of  ill-health 
are  in  reality  due  to  the  specific  poison  of  that  venereal  disease  to 
which  the  name  of  syphilis  is  now  restricted,  whose  morbid  effects 
are  not  fully  developed  till  many  days,  months,  and  even  years 
after  inoculation,  llitherto  surgeons  have  claimed  the  subject  of 
syphilis  as  their  peculiar  field ;  but  after  the  surgeon  had  healed  the 
sore,  the  morbid  influence  of  the  poison  in  many  cases  still  remained, 
and  internal  lesions,  impaired  health,  and  degenerate  constitution, 
eventually  brought  the  patient  to  consult  the  physician  as  well  as 
the  surgeon. 
The  pure  surgeon  and  the  pure  physician  must,  therefore,  conde- 

TOL.  L  48 
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lief  that  "  the  venereal  disease  induces  blindness,  amaurosis,  deaf- 
ness, phthisis,  rheumatism,  epilepsy,  mania." 

There  is  no  disease  which  more  imperatively  demands  the  careful 
study  of  the  profession  at  this  time,  and  especially  of  the  army  medi- 
cal officer.  The  specific  distinctions  between  the  "  infecting  "  and 
the  "  non-infectinff  "  poison,  and  the  characteristic  phenomena  they 
induce,  are  now  being  recoo;nized  at  most  of  the  continental  schools. 
They  are  distinctions  which  are  of  great  value  in  practice,  and  likelv 
to  become  more  valuable  as  our  knowledge  becomes  more  defined. 
Even  now,  indeed,  when  we  see  a  primary  sore^  and  watch  it,  we 
are  able  to  predict  with  absolute  certainty,  at  an  early  period  of  its 
development,  whether  the  patient  will  or  will  not  be  the  subject  of 
secondary  symptoms. 

A  history  of  syphilis  in  soldiers  is  too  often  the  starting-point  of 
a  fatal  disease.  The  impairment  of  the  health  takes  its  origin 
from  the  date  of  the  infecting  syphilitic  sore.  Early  implication  of 
the  lymphatic  elands  leads  to  impoverishment  of  the  blood  as  an 
immediate  result,  and  then  to  the  degeneration  or  wasting  of  tissues, 
which  attends  the  general  cachexia,  and  which  eventually  termi- 
nates in  death,  with  complicated  and  varied  lesions  especially  im- 
plicating the  internal  viscera. 

No  statistical  Nosology  gives  any  idea  of  the  number  of  men  lost 
to  the  public  service  from  syphilis.  The  loss  of  strength  from  vene- 
real diseases  alone  is  equal  to  the  loss  of  more  than  eight  days  an- 
nually of  every  soldier  in  the  service.  Dr.  Balfour  relates,  in  his 
most  excellent  and  interesting  Medical^  Sanitary^  and  Statistical 
Report  of  the  Army  Medical  Department  for  1860,  that  "  more  than 
one-third  of  all  the  admissions  into  hospital  have  been  on  ac- 
count of  venereal  diseases  (369  per  1000);  and  the  average  num- 
ber constantly  in  hospital  is  equal  to  23.69  (reduced  to  19.10  in 
1864)  per  1000  of  strength  (2315  men),  each  remaining  in  hospital 
on  an  average  23 1  days.  Thus  the  inefliiciency  is  constantly  equal 
to  about  2J  regiments."  Dr.  Balfour  also  observed  the  individual 
history  of  1126  men  of  the  Grenadier  Guards  for  three  years  and 
five  months:  536  of  these  men  gave  rise  to  1250  admissions;  212 
were  admitted  om'e ;  146  ticice ;  70  three  times;  oo  four  tim^s ;  24 
five  times;  19  six  times;  6  seven  times  ;  2  eight  times  ;  1  ten  times;  and 
1  fourteen  times. 

[In  1861  venereal  diseases  caused  a  loss  to  the  state,  says  Dr.  Parkes,* 
of  a  period  equal  to  8.69  days  for  every  man  serving  at  home;  of  nearly 
89,000  men,  there  was  a  daily  inefficiency  from  venereal  of  2077  men.  In 
1862,  the  troops  being  78,173  in  number,  there  was  a  daily  inefficiency 
with  venereal  of  1739  men.  In  1862,  of  8.12  days,  or  equal  to  the  loss  of 
two  regiments  constantly.  In  1863,  of  7.4  days.  Dr.  Balfour  calculates 
that  60  per  cent,  of  the  reported  venereal  cases  is  syphilitic  (recent  or 
remote).  In  1862  there  were  7771  cases  returned  in  the  British  army 
as  "syphilis  primaria,"  out  of  a  total  of  25,789  admissions  from  '^^'enthetic 
diseases,"  or  at  the  rate  of  30.13  per  cent,  of  the  admissions  from  "en- 

♦  [A  Manual  of  Practical  Hygiene,  hy  Edmund  A.  Parkes,  M.D.,  2d  ed.,  18G6, 
p.  618.] 
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has  been  sjphilis,  as  shown  by  the  frequent  occurrence  of  the  marks  of 
continued  and  dominant  syphilitic  action  in  their  bodies ;  so  that  the  in- 
fluence of  this  cause  is  very  imperfectly  indicated  by  the  number  of  ad- 
missions and  service  lost  under  the  head  of  enthetic  diseases  (Parkes, 
Maclean,  Aitkin).] 

The  Director-General  of  the  Army  Medical  Department  very 
properly  requests  that  "  all  venereal  ulcers  be  fully  described,  and 
the  case  fully  kept ;"  and  if  such  a  request  were  complied  with  in 
the  fullest  sense  of  the  term,  most  valuable  results  would  accrue  to 
science.  From  the  nature  of  the  facts  and  data  about  to  be  con- 
sidered, the  great  importance  of  this  request  will  at  once  appear  ; 
and  the  necessity  of  describing  most  fully,  distinctly  and  clearly 
the  origin,  development  and  results  of  venereal  sores,  as  far  as  pos- 
sible, will  appear  obvious. 

With  a  view  to  this  accurate  investigation  and  recording  of  re- 
sults, the  following  points  are  worthy  of  notice : 

1.  The  nature  of  tne  contagious  principle  of  the  syphilitic  poison, 
as  expressed  in  the  opinions  of  the  most  trustworthy  observers  in 
this  and  other  countries. 

2.  The  characters  and  the  phenomena  which  distinguish  a  sore 
that  will  contaminate  or  infect  the  system,  and  one  which  will  not. 

3.  The  vehicles  or  media  by  which  the  specific  or  "  infecting  " 
virus  may  be  inoculated. 

4.  The  secondary  lesions  and  local  growths  in  the  internal  viscera 
which  are  now  so  uniformly  found  to  be  associated  with  a  history 
of  syphilis,  and  which  are  the  remote  effects  of  a  specific  venereal 
poison. 

1.  Nature  of  the  Ssrphilitic  Poison. — The  disease  develops  itself 
after  the  introduction  of  a  specific  virus ;  and  the  source  of  the 
poison  is  more  distinctly  traceable  than  that  of  the  miasmatic  order 
of  diseases.  The  actual  substance  or  matter  which  contains  the 
virus  can  be  obtained,  and  can  be  inoculated.  Yet  the  active  prin- 
ciple of  the  poison  has  not  been  isolated  by  any  chemical  process  ; 
and  in  this  respect  it  is  in  exactly  the  same  position  as  the  poison 
of  small-pox.  The  poison  of  syphilis  undergoes  a  multiple  process 
of  elaboration  or  development  in  the  system  before  its  full  effects 
are  completed ;  and  the  lesions  it  induces  demonstrate  some  of  the 
most  interesting  points  in  the  pathology  of  the  multiplication  or 
reproduction  of  morbid  poisons.  It  is  this  multiplication  which 
ultimately  destroys  life,  tnrough  a  general  degeneration  of  the  tis- 
sues and  the  establishment  of  a  cachexia  already  referred  to ;  or  by 
the  induction  of  grave  lesions  in  imix)rtant  visceral  parts,  such  as 
the  brain,  the  lungs,  the  liver,  or  the  kidney. 

The  earliest  eftects  of  the  syphilitic  poison  upon  the  system  be- 
come established  during  the  occurrence  of  a  "  hardening  process  " 
which  ultimately  surrounds  an  infecting  venereal  sore — the  local 
papule  and  its  subsequent  ulcer  or  sore.  This  hardening  process  is 
peculiar ;  and  although  not  constant  as  to  the  local  sore,  it  is  con- 
stant as  regards  the  glands  or  lymphatics  which  proceed  from  the 
vicinity  of  the  part  inoculated.     It  occurs  in  one  or  other  of  the 
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2.  Characters  of  Venereal  Sores,  and  especially  of  the  <*  Infecting  Sore." 
-There  are  several  independent  affections  to  which  the  common 


applied  only  to  such  cases  as  are  bf*lieved  to  be  of  a  specific  infecting  kind.  Non- 
gyphilitic  venereal  lesions  are  to  be  named  according  to  their  local  and  physical 
characters,  as  '  superficial  abrasiony^  '  ulcus j^  and  the  like. 

**2d.  The  following  five  points  are  to  be  noted  in  entering  the  history  of  each 
venereal  case  in  the  case-book  : 

**  I.  Physical  characters  and  exact  site  of  the  lesions.  II.  Period  of  incubation. 
III.  Character  of  attendant  inflammation.  IV.  Effects  on  neighboring  glands. 
V.  Prognosis. 

**  8d.  Under  I.  *  Physical  characters  and  exact  site  of  lesion,'  state  whether, 
<*  (a.)  The  lesion  has  the  appearance  of  a  papule:  fissure  :  an  abrasion  :  of  a  dry, 
or  moist,  open  sore  ;  whether,  if  a  sore  exists,  it  is  superficial,  not  appearing 
to  penetrate  the  whole  thickness  of  the  integument :  or  deeper,  with  a  smooth 
surface,  scanty,  chiefiy  serous  secretion,  grayish  in  the  centre ;  whether  the 
texture  around  the  lesions  is  indurated,  and,  if  so,  what  is  the  character  of 
this   induration,  especially  whether   it  is  circumscribed,  cartilaginous-like, 
and  appears  to  be  distinct  from  the  subjacent  and  surrounding  tissues ;  or 
whether, 
"  (B.)  An  excavated  sore  exists,  with  abrupt  defined  edges,  involving  the  whole 
thickness  of  the  integument,  with  an  uneven  surface,  covered  all  over  with 
copious  secretion,  and  without  circumscribed  induration. 
<*  Mem, :  The  induration  which  exists  from  simple  infiammation  excited  by  the 
rubbing  of  clothes,  the  probability  of  which  the  site  of  the  sore  will  perhaps  indicate, 
or  by  the  use  of  irritating  applications,  such  as  nitrate  of  silver,  &c.,  and  which  dis- 
appears gradually  in  the  surrounding  tissues,  must  be  carefully  distinguished  from 
the  circumscribea  hardness  characteristic  of  the  true  syphilitic  sore. 

**  If  more  than  one  sore  exists,  it  must  be  noted  whether  the  several  sores  appeared 
together  from  the  first,  or  appeared  in  succession. 

"  If  some  time  has  elapsed  since  the  patient  was  first  taken  under  treatment,  the 
original  form  and  appearance  of  the  sore  should  be  traced  as  far  as  possible,  and 
noted  whether  it  began  as  a  pimple,  abrasion,  fissure,  or  otherwise. 

*<  4th  Under  II.  *  Period  of  Incubation,'  should  be  ascertained  and  stated 
whether, 

**  (a.)  The  lesion  first  appeared  after  a  lapse  of  one  week,  or  from  that  time  to  a 

month,  after  exposure  to  contagion ;  or  whether, 
"  (b.)  There  was  no  period  of  incubation,  the  sore  appearing  within  a  week  after 

exposure. 
**  Mem. :  The  importance  to  the  patient  of  the  questions  at  issue  should  be  frankly 
explained  to  him,  and  his  confidence  secured,  so  that  he  may  be  induced  to  state  as 
exactly  as  he  can  the  number  of  times  he  has  been  exposed  to  contagion  within  a 
period  of  four  or  five  weeks  prior  to  his  discovering  the  existence  of  the  lesion.  A 
patient  usually  himself  dates  the  origin  of  the  lesion  from  the  time  when  he  was  last 
in  the  way  of  contracting  disease.  He  may,  however,  have  been  in  the  way  of 
contracting  disease  many  times  after  the  particular  occasion  on  which  he  really  con- 
tracted it. 

"6th.  Under  III.  *  Character  of  attendant  infiammation,' state  whether, 
"  (a.)  The  infiammation  appears  to  be  of  the  adhesive,  or  whether, 
"  (B  )  Of  the  suppurative  or  phagedenic  kind. 
"6th.  Under  Iv.  *  Effects  on  neighboring  glands,'  state  whether, 
"  (a.)  The  .superficial  inguinal  glands  are,  on  one  or  both  sides,  generally  and 
separately  indurated,  the  inflammation  with  which  they  are  aflected  being  of 
an  indolent  character  and  without  pain  ;  or  whether, 
"(B.)  The  glands  are  free  from  enlargement;   or  whether  one  or  more  of  the 

glands  are  enlarged,  and  exhibit  a  tendency  to  suppurative  action. 
"7th.  Under  V.  'Prognosis,' state  whether  you  consider  the  case  to  be  one  of 
(a.)  syphilis,  or  (b.)  of  local  venereal  sore,  or  (c.)  of  a  doubtful  nature. 

"  If  the  circumstances  described  under  (a.)  exist,  the  conclusion  will  be  that  the 
lesions  are  indicative  of  the  constitution  being  affected  by  syphilis ;  if  those  described 
ander  (b.)  exist,  the  conclusions  will  be  that  the  lesions  are  local. 

"  If  your  prognosis  is  doubtful,  state  the  considerations  which  cause  it  to  be  so. 
"  If  the  prognosis  that  the  patient  is  afflicted  with  syphilis  be  correct,  then  the 
•pecific  sore  will  not  be  capable  of  repetition  on  the  same  person  by  inoculation ;  if 
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discharge.  The  inoculation  on  the  glans  was  followed  by  itching 
fourteen  days  after  the  puncture  was  made :  three  days  later  a  speck 
appeared  where  the  puncture  had  been  made.  The  speck  became 
a  papule,  then  a  pimple,  and  ultimately  discharged  yellow  matter. 
The  sore  on  the  prepuce  broke  out  several  times  after  it  healed  up ; 
but  the  sore  on  the  glans  never  broke  out  again  after  it  healed. 
The  secondary  lesions  of  syphilis  followed  this  experiment,  demon- 
strating the  "  infecting  "  nature  of  a  virus  with  which  he  had  been 
inoculated.  Ulceration  of  the  throat  commenced  in  due  time,  and 
copper-colored  blotches  on  the  skin  followed  in  the  usual  sequence. 
The  time  the  experiment  took,  from  the  first  infection  to  the  com- 
plete cure  and  elimination  of  the  poison,  was  three  years. 

Now,  with  the  knowledge  of  syphilis  which  we  possess,  can  we 
say  from  which  of  these  sores  the  constitutional  disease  arose? 
The  answer  will  evolve  itself  in  the  sequel.  Hunter  believed  he 
had  inoculated  the  discharge  of  a  specific  gonorrhoea  only  and  alone  ; 
but  two  important  questions  now  suggest  themselves,  concerning 
which  Hunter  does  not  enlighten  us,  namely :  Had  the  person  a 
concealed  infecting  chancre  from  whom  Hunter  took  the  virus  ? 
Was  the  patient  suffering  from  constitutional  syphilis  at  the  time 
he  had  a  gonorrhoea  ? 

Besides  Hunter,  Carmichael  in  this  country  taught  the  same 
doctrine  of  a  single  virus  ;*  and  Cazenave  in  France. 

II.  The  Period  and  Doctrine  of  Hicord. — Ricord  established,  by 
numerous  experiments  repeated  in  various  ways, — (1.)  That  the 
inoculation  of  gonorrhoeal  discharge  h^  the  skin  is  followed  by  no 
specific  result ;  (2.)  That  at  least  two,  if  not  three,  distinct  poisons 
exist — namely,  one  virus  which  would  produce  a  gonorrhoea — another 
virus  which  would  give  rise  to  a  specific  ulceration,  called  a  chancre. 
The  ulceration  of  a  chancre  he  observed  to  follow  a  very  definite 
course.  It  commenced,  as  a  rule,  within  twenty-four  hours  after 
the  inoculation  of  the  poison.  A  pustule  formea,  which  breaking, 
a  soft  or  suppurating  chancre  was  the  result.  Ricord,  however, 
eventually  recognizea  two  classes  of  chancres — the  soft  and  the  hard  ; 
but  he  described  them  as  originating  in  the  same  way, — by  conta- 
gion from  a  similar  primary  sore.  Iiis  experiments  were  of  one  or 
other  of  two  kinds.  Either  they  were  made  on  persons  who  had 
been  already  aftected  by  sypliilis — now  known  to  involve  a  most 

•  [Carmichael  maintained  the  doctrine  of  a  plurality  of  infecting  viruses  {An 
E99ay  on  the  Venereal  Diseases  which  have  been  confounded  with  SyphilM.  By  Richard 
Carmichael.  Dublin,  1S14).  He  h  claimed,  though  wrongly,  by  the  dualists,  as  the 
father  of  their  doctrine  ;  for,  besides  several  continental  writers,  including  Swediaur, 
Abernethv  {Surgical  Observations  on  Diseases  resembling  Syphilis j  1804)  s)»eaks  of  con- 
tagious ulcers  of  the  genital  organs  not  followed  by  constitutional  symptoms.  The 
absence  of  induration  of  the  base,  and  a  tendency  to  slough,  he  particularly  men- 
tions as  their  chief  characters.  In  the  third  edition  of  the  same  work  (1B14)  he  re- 
marks, **  I  have  never  seen  the  phagedenic  ulcer,  which  suddenly  sloughs,  unect  the 
constitution."  Carmichael  divided  ulcers  on  the  genital  organs  into  syphilitic  and 
venereal,  and  of  the  latter  he  makes  four  subdivisions .  (1.)  Superflcial,  edges  ele- 
vated, non-indurated;  (2.)  The  same,  without  elevated  edges;  (8.)  Phagedenic; 
(4.)  Gangrenous.  He  expressly  states,  too,  that  these  are  sometimes  followed  by  con* 
stitutional  symptoms,  ana  gives  examples. — £dit()r.] 


PERIOD  OF  INCUBATION   OF  SYPHILIS.  683 

In  women,  compared  with  men,  the  open  sore  is  said  to  be  still 
more  rare  as  the  form  of  "  infecting  "  sore.  A  hard  chancre  or  sore 
in  them  is  exceptional ;  and  when  it  does  occur,  it  remains  small,  is 
ill-developed,  and  is  readily  overlooked,  even  when  searched  for 
with  great  care,  aided  by  a  vaginal  examination  with  the  speculum. 

[The  induration  disappears  too  at  an  earlier  stage  in  women  than  in 
men,  hence  the  age  of  the  sore  at  the  time  of  examination  should  be  noted. 
The  rapidity  with  which  well-marked  induration  often  passes  away  in  the 
female,  has  been  noticed  by  Clerc ;  he  has  also  remarked  that  in  certain 
regions  it  is  more  developed  than  in  the  same  parts  in  men-r-as  the  lips 
and  orifice  of  the  urethra.] 

In  them  the  primary  lesion  which  infects  the  system  is  always  a 
papule  (SiOMUND,  Clerc).  Another  peculiarity  connected  with  the 
"  infecting  "  sore  in  women  is,  that  such  papules  are  apt  to  form 
along  the  course  of  the  superficial  lymphatics ;  and  Ricord  admits 
that  induration  is  generally  absent  or  ill-developed  in  primary  sores 
in  the  vagina. 

When  the  papule  opens  and  becomes  a  sore,  the  fluid  discharged 
from  its  open  surface  has  been  shown  by  Hubbenet,  Lee,  and  RoTlet 
to  furnish  a  diagnostic  test  of  the  kind  of  disease,  and  of  the  sore 
from  which  it  proceeds.  Sigmund  does  not  go  so  far  as  this.  He 
does  not  consider  the  sores  or  chancres  so  different  in  form  or  char- 
acter as  to  be  at  once  distinguishable  the  one  from  the  other.  He 
waits  to  see  the  virus  prodiice  part  of  its  effect  upon  the  system  beyond 
the  site  of  inoculation  before  he  decides  as  to  the  nature  of  the  sore. 
He  waits  to  see  the  lymphatics  indurate.  He  believes  that  then, 
and  not  till  then,  the  distinction  can  be  absolutely  drawn  between 
a  sore  which  will  infect  the  system  and  one  which  will  not.  He 
believes — (1,)  That  if  induration  of  the  lymphatics  does  not  take 
place  within  six  or  eight  weeks,  and  (2.)  That  if  repeated  successful 
auto-inoculation  can  be  made  on  the  bearer  of  the  chancre  during 
this  period,  then  it  is  certain  that  the  sore  will  not  infect  the 
system.  If,  on  the  contrary,  the  lymphatics  indurate,  and  auto- 
inoculations  cannot  be  then  effected,  the  sore  is  assuredly  an  "  in- 
fecting "  chancre. 

The  addition  to  our  means  of  diagnosis  from  the  nature  of  the 
discharge — pus  from  the  one,  not  from  the  other — is  one  of  great 
value  when  it  can  be  made,  because  the  diagnosis  as  to  the  proba- 
bility of  subsequent  infection  may  in  some  cases  be  made  earlier. 

Period  of  Inonbation. — The  time  of  the  commencement  of  a  sore  or 
lesion  after  inoculation  or  contagion  is  of  great  importance  to  be 
noticed.  A  definite  period  of  incubation  exists  for  the  "infecting  " 
sore,  fixed  by  experiment  as  well  as  by  casual  observation.  Diday 
and  Rollet  fix  the  period  at  twenty-four  days  if  the  poison  is  from  a 

Srimary  sore ;  but  at  twenty-six  days  if  the  poison  is  from  a  secon- 
ary  lesion.  Sigmund,  of  Vienna,  fixes  the  period  of  incubation  at 
from  fourteen  to  twenty-one  days.  Sometimes  it  may  be  longer, 
but  never  beyond  six  weeks  or  forty-two  days.  The  circumstances 
which  may  protract  the  period  thus  long  are  exhausting  fevers, 
pregnancy,  and  anaemic  states  of  the  constitution. 
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And  let  the  unscnrred  braggarts  of  the  war 
Derive  some  pain  from  you. 

TiMON  OF  Athens,  Act  to,  Scene  m.] 

The  following  table  exhibits  a  scheme  of  the  periods  of  appear- 
ance of  the  phenomena  after  inoculation  from  an  infecting  sore, 
and  estimated  from  the  first  appearance  of  the  papule  or  sore 
(Sigmund)  : 

I.    iHDUIlATIOir  or  SOBK,  . 

II.  Enlabokmiht  or  Qlahds, 

III.  Spots  on  thk  Skin,     . 

IV.  Papuljs  and  Fustulbs, 
V.  AmcTioirs  or  Fa  cess, 

Cutaneous  Affections. — Besides  the  general  involvement  of  the 
glands,  the  condition  of  the  skin  may  further  demonstrate  the  con- 
tamination of  the  system.  In  the  more  insidious  form  of  contami- 
nation its  color  generally  is  altered.  It  becomes  pale,  white,  fawn, 
yellow,  or  brown ;  and  is  wrinkled,  dry,  harsh,  rough,  and  hard, 
and  no  longer  soft  and  elastic.  The  eruptions  are  papular,  pustu- 
lar, or  scaly,, and  they  are  peculiar  in  their  symmetry  of  distribution, 
and  in  the  curvilinear  character  of  their  grouping.  They  leave 
behind  them  stains  of  color,  pale  cicatrices,  or  persistent  ulcera- 
tions of  the  true  skin.  The  local  distribution  of  the  syphilitic  erup- 
tions are  also  peculiar  (Dbvbrgie).  "  Their  seats  of  election  in  the  ^ 
order  of  frequency  are, — (1.)  The  parts  round  the  alse  of  the  nose 
and  the  angles  of  the  mouth  ;  (2.)  The  roots  of  the  hair  at  the  fore- 
head and  back  of  the  neck  ;  (3.)  The  inner  angle  of  the  eyes ;  (4.) 
The  centre  of  the  breast ;  (5.)  The  inner  side  of  the  limbs,  the  neigh- 
borhood of  the  axilla  and  the  groins." 

The  Affections  of  the  Fauces  are  often  not  more  than  a  peculiar 
color  of  the  mucous  membrane,  persistent,  however,  like  the  stain- 
ing of  the  skin  (Gairdner),  and  eventually  leading  to  disorganiza- 
tion. In  women  the  process  may  cease  with  a  slight  follicular  swell- 
ing of  the  mucous  membrane  of  the  fauces,  tonsils,  and  soft  palate 
(Sigmund).  K  the  process  does  not  cease,  then  superficial  erosions 
or  deep  ulcers  of  the  soft  palate  supervene.  Or  still  more  diftused 
forms  of  ulceration  may  set  in,  involving  great  destruction  of  parts, 
and  spreading  in  all  directions — encroacning  on  the  nasal  fossae  and 
pharynx,  eating  away  the  epiglottis,  extending  down  the  air-pas- 
sages, and  even  causing  necrosis  and  exfoliation  of  the  cartilages  of 
the  larynx. 

Second  Attacks  of  Syphilis. — ^The  general  infection  is  of  such  a  kind 
as  to  render  the  system,  as  a  rule,  proof  against  a  second  invasion 
of  the  specific  "  infecting  "  virus.  The  disease  never  repeats  itself, 
except,  it  may  be,  after  a  long  inten^al.  Sigmund  has  seen  such  a 
case.  In  this  respect  it  resembles  other  virulent  diseases  acknowl- 
edging a  specific  virus  as  their  origin  ;  and  in  them  the  immunity 
is  usually,  out  not  invariably,  complete — e,  ^.,  small-pox,  cow-pox, 
scarlet  fever,  and  the  like. 

[This  statement  should  not,  in  the  present  state  of  our  knowledge,  be 
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(2.)  Mr.  Lee  has  shown  that  there  is  a  certain  condition  of  the  chan- 
cre in  which,  at  any  stage,  on  being  inoculated  or  transplanted,  it 
will  produce  a  sore.  It  then  appears  to  be  autoinoculable.  But 
this  18  only  in  appearance,  and  not  in  reality.  The  condition  of  the 
chancre  that  does  this  is  one  of  irritation.  Blister  a  chancre,  or  irri- 
tate it  by  an  irritating  ointment,  or  by  any  other  means,  so  as  to 
cause  pus  to  flow — free  pus-corpuscles  being  generated — and  then 
we  may  have  what  has  been  recently  termed  a  "  mixed  chancre," 
of  much  more  frequent  occurrence  than  has  ffenerally  been  sup- 
posed (Sigmund).  Sigmund  has  produced  such  cnancres  by  inocula- 
tion. The  utmost  caution,  therefore,  is  necessary  before  pronoun- 
cing a  sore  to  be  non-syphilitic — i.  e., "  non-infecting .^^  Sigmund  inoc- 
ulated the  pus  of  a  soft,  contagious,  or  suppurating  sore  upon  the 
infiltration  or  sclerosis  of  a  hard  papule  on  which  the  skin  had 
remained  unbroken.  Between  twenty-four  and  forty-eight  hours 
after,  a  suppurating  ulcer  was  established,  which  afterwards  assumed 
Hunterian  characters.  Inoculation  of  two  poisons  may  thus  be  in 
some  cases  simultaneous  or  successive.     Hence,  "  mixed  chancres  " 

S resent  two  aspects :  on  the  surface  is  the  soft,  contaeious,  pus-pro- 
ucing  ulcer ;  while  deeper  down  is  the  specific  syphilitic  infiltra- 
tion of  the  true  "  infecting  "  virus.  Local  plugging  and  enlargement 
of  the  superficial  absorbents  take  place  from  such  "  mixed  chancres," 
followed  by  similar  infiltration  of  the  group  of  lymphatic  glands 
nearest  to  the  sore,  spreading  gradually  to  distant  and  more  distant 
groups.  This  is  the  constant  series  of  phenomena  after  syphilitic 
*^  infection," — a  regular  series  of  connected  events,  giving  rise  to 
such  symptoms  as  are  associated  with  no  other  disease-poison  except 
that  due  to  syphilis. 

In  many  cases  of  sloughing  phagedena  the  sj^philitic  poison  at 
once  induces  slough,  as  is  the  case  with  the  poison  of  snake-bites, 
already  referred  to  at  page  647,  when  the  tissue  and  the  virus  both 
die  simultaneously.  Such  cases  do  not,  as  a  rule,  infect.  So,  also, 
if  the  part  inoculated  is  made  to  slough  by  escharotics,  both  the 
virus  and  the  tissue  may  be  destroyed ;  and  herein  lies  the  value  of 
the  early  use  of  caustic  sufficiently  powerful  to  destroy  the  inocu- 
lated part. 

On  the  other  hand,  the  sore  which  does  not  infect,  and  which 
does  not  contaminate,  is  the  "  soft,"  suppurating  sore — the  "  chan- 
croid ulcer,"  as  it  has  been  called — or  "  the  simple  contagious  ulcer 
of  the  genitals."  The  virus  begins  to  act  from  the  very  moment 
of  its  application,  and,  after  the  formation  of  a  pustule,  ulceration 
is  ffenerally  established  by  the  sixth  or  eighth  day  from  the  time 
of  infection,  [or  sooner,] 

[The  sore  is  characterized  by  active  ulceration  and  suppuration,  its 
edges  and  base  are  discontinuous,  the  vertical  edge  as  it  joins  the  base 
being  a  little  undermined,  and  the  former  can  be  slightly  moved  on  the 
latter,  a  little  pus  oozing  out.  The  base  is  cellular  and  honeycombed, 
and  the  sore,  when  felt  between  the  finger  and  thumb,  is  soft  and  doughy. 
There  is  never  marked  or  well-defined  specific  induration.  Rarely  more 
than  one  or  two  inguinal  glands  are  afifected.] 
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[The  received  views  on  these  points  may  be  thus  summarized : — (1.) 
A  true  chancre  is  an  excoriation  or  ulceration  produced  by  a  specific 
virus  at  the  point  of  deposition  or  inoculation,  and  is  the  antecedent  of 
constitutional  syphilis  in  the  person  so  affected.  (2.)  There  is  a  constant, 
though  variable  lapse  of  time  between  the  inoculation  and  the  appearance 
of  the  local  sore — period  of  incubation — ^whose  mean  duration  varies  from 
twenty-two  to  thirty-five  days.  (3.)  In  a  large  majority  of  cases  a  true 
chancre  begins  with  an  erythematous  inflammation  at  the  contaminated 
point,  which  is  immediately  followed  by  a  diphtheritic  product  sui  generis^ 
especially  when  its  site  is  a  mucous  membrane.  At  times  it  is  a  flattened 
induration,  or  an  enlarged  papule,  covered,  perhaps,  with  an  adherent 
scale  (H.  Lee).  Induration  of  the  base  of  the  sore  is  very  common,  and 
is  held  by  many  to  be  pathognomonic ;  but  this  is  an  error,  for  it  may 
not  exist  either  as  an  early  or  subsequent  symptom,  as  in  chancre  of  the 
integument  of  the  penis,  and  of  the  genital  organs  of  the  female ;  or  it 
may  be  slight  from  the  onset,  and  soon  disappear ;  or  it  may  not  be  de- 
tected ;  or  specific  induration  may  not  be  distinguished  from  hardness, 
the  result  of  other  morbid  processes.  Induration  happens  in  most  cases 
at  the  end  of  the  first  or  beginning  of  the  second  week ;  it  may  appear 
later.  It  is  fibro-plastic  and  presents  different  characters  according  to 
its  age  and  the  site  of  the  sore*  At  the  onset  it  is  slight  and  diffuse; 
at  the  period  of  maturity  of  the  chancre  it  is  usually  marked,  deep,  well- 
defined,  hemispherical  like  a  pea,  and  extends  beyond  the  limits  of  the 
sore.  In  the  ulcerous  sore  the  edges  slope  inward  to  the  base  and  are 
continuous  with  it.  The  typical  form  of  true  chancre  may  then  be  stated 
as  beginning  in  a  pimple  or  papule,  which  soon  becomes  an  induration, 
and  for  some  time  is  non-ulcerative,  but  covered  with  a  gummy  sero- 
epithelial  secretion,  and  then  taking  on  molecular  disintegration  at  the 
surface.  The  induration  is  indolent,  and  is  dissipated  by  a  process  of 
absorption,  and  not  by  liquefaction  of  the  interstitial  tissue-material. 
The  formation  of  pus  is  an  epiphenomenon  from  accidental  irritation. 
A  cicatrix  is  rarely  left  after  the  erosive  form  of  true  chancre.  Four 
times  out  of  five  true  chancre  is  single ;  if  multiple  it  is  so  from  the 
first.  Except  under  circumstances  of  attendant  irritation,  the  matter 
of  a  true  chancre  is  not  auto-inoculable,  and  then  produces  only  pus- 
tulation  and  erosion  without  induration.     Its  duration  varies   accord- 


meane  of  a  hand  lens  small  circular  elevations  of  cutiele  are  to  be  seen,  raised  by 
limpid  serum.  Several  groups  of  these  small  vesicles  generally  occur,  separated 
from  each  other  by  the  space  of  a  few  lines.  These  eventually  burst,  and  in  their 
place  small  circular  ulcerations,  perfectly  distinct^  are  to  be  seen,  with  a  red  bottom, 
and  measuring  scarcely  a  quarter  of  a  line  in  diameter.  The  site  of  these  herpetic 
ulcers  is  highly  sensitive,  and  secretes  pus  and  fluid,  usually  of  an  oflensive  and 
peculiar  odor. 

When  the  groups  of  vesicles  are  sitoated  on  the  cutaneous  surface  of  the  prepuce, 
they  are  but  slightly  inflamed,  compared  with  those  situated  on  its  internal  or  mu- 
cous surface.  Frequently  the  fluid  contained  in  the  vesicles  on  the  cutaneous  surface 
is  re-absorbed,  when  slight  desquamation  ensues  over  the  lesion.  If  the  fluid  is 
not  absorbed,  it  becomes  opaque  after  a  few  days;  and  small  scaly  incrustations  take 
the  place  of  the  group  of  vesicles.  The  disease  may  thus  terminate  in  about  seven 
or  eiffhi  days. 

When  tne  groups  of  vesicles  form  on  the  internal  aspect  of  the  prepuce,  they 
increase  in  size  rapidly,  and  the  inflammation  is  much  more  active.  The  walls  of 
the  vesicles  are  so  extremely  thin  and  transparent  that  the  red  color  of  the  inflamed 
tissue  may  be  seen  through  them.  But  the  fluid  soon  becomes  opaque  and  sero-puru- 
lent,  small  moist  crusts  or  scabs  form,  which,  being  detached  naturally  or  accident- 
ally, expose  excoriated  spots ,  and  it  is  important  to  distinguish  these  from  soft 
Tenereaf  chancres.     The  venereal  sores  never  commence  as  vesicles. 

TOL.  I.  44 
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rightly,  regarded  as  the  first  of  the  constitutional  symptoms,*  "  the  pre- 
lude of  the  diathesis  and  the  local  reaction  of  the  general  poisoning" 
(WiLKs).  Not  infrequently,  after  the  local  sore  has  lasted  two  or  three 
weeks,  rheumatoid  pains,  headache,  weariness,  &c.,  are  complained  of. 
These  are  early  and  sure  tokens  of  systemic  infection.  They  are  very 
commonly  followed,  in  the  course  of  from  four  weeks  to  two  months, 
by  symmetrical  exanthems  on  the  skin  and  mucous  membranes,  sym- 
metrical affections  of  the  nails,  hair,  eye,  and  later,  unsymmetrical  ul- 
cerations in  the  mouth,  throat,  and  skin,  tending  to  spread  widely  and 
deeply,  with  fibro-plastic  exudations  of  the  periosteum,  connective  tissue, 
muscles,  fascia,  nerves,  viscera,  not  usually  symmetrical,  chronic  in  pro- 
gress, and  attended  often  with  ulceration,  or  even  a  sloughing  disposi- 
tion, with  tendency  to  relapse ;  for  when  the  virus  has  entered  the  system, 
there  is  scarcely  a  tissue  that  may  not  be  implicated,  and  that  always  in 
a  specific  and  characteristic  manner, — ^by  the  exudation  of  fibro-albuminoid 
material,  modified  to  some  extent  by  the  organ  in  which  it  happens ;  in 
the  solid  organs  as  circumscribed  masses,  whilst  on  free  surfaces  it  is 
seen  on  the  base  and  borders  of  ulcerous  sores,  the  same  as  in  the  primary 
local  lesion.  There  is  quite  often  entire  freedom  from  any  symptoms, 
lasting  for  months  and  even  years,  as  if  the  virus  had  been  exterminated ; 
but  usually  certain  reminders,  in  the  form  of  scattered,  scaly  patches  on 
the  skin,  as  psoriasis  palmaris,  sores  on  the  tongue,  lips,  &c.,  appear  from 
time  to  time.  So  long  as  this  tendency  or  state  exists  it  is  e>ddence  of 
the  presence  of  a  virus  in  the  system,  communicable  by  direct  or  indirect 
means.  Either  from  the  prolonged  effects  of  the  special  toxic  agent  upon 
the  constitution,  or  from  other  concomitant  causes,  a  cachectic  condition 
may  come  on  at  a  later  period,  varying  from  a  few  months  to  twenty 
years,  with  a  tendency  to  fatty  degenerations  of  the  various  structures  of 
the  body,  and,  perhaps,  to  those  known  as  w^axy  or  lardaceous.  These 
are  the  so-called  tertiary  symptoms,  but  are  more  properly  the  sequelae  of 
syphilis.  (6.)  True  chancre  gives  a  relative  and  not  absolute  protection 
against  subsequent  attacks  of  the  malady.] 

3.  Vehicles  or  Media  by  which  the  Specific  <<  Infecting"  Vims  may  be 
Inoculated. — Besides  the  discharge  (non-purulent  or  mixed)  from  an 
infecting  sore,  there  are  at  least  three  other  sources  of  infection, 
namely, — (1.)  The  contagion  of  secondary  syphilitic  sores — e,  ^., 
the  syphilitic  secondary  ulceration  of  the  female  nipple,  inoculating 
the  mouth  of  the  healthy  infant  born  of  healthy  parents.  (2.)  It 
is  now  also  established  that  secondary  syphilitic  inoculation  {e.  ^., 
the  discharge  from  the  softening  and  ulceration  of  gummatous 
tumors,  mucous  tubercles,  papules,  and  the  like)  gives  rise  to  a  sore 
which  exactly  resembles  a  primary  infecting  chancre  (Lee,  Rollet, 
ViENNOis).  fiut  it  is  said  to  differ  in  the  following  particulars, 
namely,— (a.)  The  period  of  incubation  is  said  to  oe  somewhat 
longer ;  (b.)  Ulceration  is  superficial  ;  (c)  The  sore  heals  in  a  shorter 
time  ;  (a,)  Induration  is  less  marked ;  (e.)  The  constitutional  infec- 
tion is  longer  in  developing  itself;  and  (f.)  The  lesions  which  result 
are  said  to  be  not  again  contagious.  Thus  it  is  supposed  the  great 
epidemic  of  the  fifteenth  century  gradually  abated.  Hence,  also, 
perhaps,  the  modern  belief  in  the  modifying  influence  of  syphiliza- 
tion  may  to  some  extent  be  explained — an  operation  which  is  not 

*  [Ambrofte  Par^  said,  *<  If  there  is  an  ulcer  on  the  penis  and  the  part  is  hardened, 
it  will  be  an  infallible  sign  that  the  patient  is  affected  witli  (constitutional)  syphilis."] 
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On  the  fiftieth  day  the  color  of  the  erythema  became  decidedly 
coppery,  and  treatment  by  mercury  was  then  begun.  In  these  ex- 
periments the  blood  communicated  disease  to  one  out  of  Jive  who 
submitted  to  the  experiment. 

The  recognition  of  this  fact  explains  many  occasional  cases  of 
sjrphilitic  affection  hitherto  obscure — e.  g.^  syphilis  from  vaccina- 
tion, contamination  of  a  healthy  nurse  from  the  sore  mouth  of  an 
infected  infant,  and  the  like.  One  of  the  most  remarkable  and 
lamentable  instances  of  the  inoculation  of  syphilis  through  vaccina- 
tion is  that  which  is  now  well  known  as  the  epidemic  at  Rivalta. 
At  that  place  no  fewer  thsxi  forty-six  children  became  affected  with 
svphilis,  the  disease  being  communicated  to  each  of  them  through 
tne  operation  for  vaccination  (Pachiolli,  Spkrino,  New  Syden. 
Society  Year  Book,  1861-62). 

4.  Morbid  Anatomy  of  the  Secondary  Lesions  and  Local  Growths  in 
the  Internal  Viscera. — These  are  now  so  uniformly  found  associated 
with  a  history  of  syphilis  that  they  are  rightly  regarded  as  the 
remote  eftects  of  the  specific  venereal  or  syphilitic  virus.  So  varied 
are  the  effects  of  syphilis  that  a  complete  account  of  syphilis  and 
its  lesions  has  yet  to  be  written ;  but  it  may  be  useful  to  illustrate 
some  of  the  points  of  view  from  which  the  subject  in  its  patholog- 
ical bearings  is  now  being  examined,  premising  that  it  is  necessary 
to  examine  the  subject  carefully  from  year  to  year,  as  opportunity 
oflTers  and  as  fresh  facts  add  to  our  knowledge,  being  ever  alive  to 
the  fallacies  which  inevitably  surround  the  most  patient  investi- 
gations. 

[S^-philis  in  its  ultimate  form  is  capable  of  affecting  every  organ  of 
the  body ;  the  internal  organs  may  become  equally  as  obnoxious  to  the 
effects  of  the  virus  as  the  external.  Many  obscure  and  intractable  or- 
ganic disorders  are  cases  of  visceral  syphilis ;  and  it  cannot  be  too  forci- 
bly impressed  upon  the  young  practitioner,  that  syphilis  may  affect,  "  not 
only  the  cranium,  but  the  brain  within  it,  or  the  nerves ;  not  only  the 
muscles  of  the  limbs  and  tongue,  but  the  heart ;  not  only  the  phar^'^nx, 
but  the  cesophagus ;  not  only  the  larynx,  but  the  trachea,  bronchi,  and 
lungs;  also  the  liver,  spleen,  and  other  viscera."  (S.  Wilks,  Guy^s Hos- 
pital Reports,  vol.  ix,  1863).] 

From  any  one  of  the  sources  of  infection  already  noticed,  the 
later  stages  of  syphilis  are  characterized  by  lesions  which  are  dis- 
tinguished from  the  earlier  specific  aftections,  both  by  their  situation 
and  by  their  morbid  anatomical  peculiarities. 

Differences  in  the  stage  of  the  disease  have  hitherto  been  mainly 
based  upon  the  organs  affected.  The  primary  affection  being  local, 
the  so-called  secondary  affections  or  stftyes  were  considered  to  be  those 
which  involved  the  skin,  the  mucous  membranes,  and  the  iris  ;  while 
the  tertiary  symptoms  or  stages  wore  those  which  implicated  the 
areolar  tissue,  the  bones,  the  muscles,  the  liver,  the  brain,  the  heart, 
lungs,  and  the  kidneys. 

A  division  based  on  the  anatomical  characters  of  the  le!=*ion8  seems 
to  be  more  satisfactory  than  any  arbitrary  arrangement  into  stages 
of  a  supposed  primary,  secondary,  or  tertiary  order  (IIaldane). 
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form  growths  which  lead  to  the  development  of  elastic  tumors, 
composed  of  a  well-defined  tissue,  but  with  elements  extremely 
minute.  The  gummatous  tumor  takes  origin  from  the  elements 
of  connective  tissue,  or  the  analogues  of  such  tissue,  and  hence 
the  universality  of  the  site  of  these  lesions.  They  are  like  pus  or 
an  abscess  in  this  respect. 

When  they  first  attract  attention  (as  a  node  on  the  skin,  or  on 
the  shin)  they  are  small,  solid,  pale  swellings,  like  a  hard  kernel, 
varying  in  size  from  that  of  a  pea  to  the  size  of  a  haricot  bean. 
They  may  be  generally  first  seen  in  true  skin,  or  subcutaneous  or 
submucous  tissue ;  and  where  the  tissue  is  lax  they  grow  to  a  con- 
siderable size,  and  give  a  sensation  to  the  hand  as  if  filled  with 
gum.  Repeated  examinations  of  this  growth  show  that  in  the 
gelatinous  condition  it  arises  from  a  proliferation  of  nuclei  in  the 
cells  of  the  connective  tissue — like  the  formation  of  granulations 
in  a  wound.  The  component  cells  appear  as  round,  oval,  or  oat- 
shaped  particles,  embedded  in  a  matrix  of  fine  connective  tissue, 
of  a  granular  character,  tending  to  fibrillation.  The  cells  are  a 
little  larger  than  blood-globules,  and  contain  granules  in  their  in- 
terior when  mature.  In  the  young  condition  they  are  contained, 
and  are  seen  to  grow  in  groups,  within  the  connective  tissue  cor- 
puscles. In  some  respects  they  resemble  tubercle,  but  differ  thus  in 
the  mode  of  growth.  How,  then,  do  we  recognize  the  nature  of 
such  growths  I  First,  taking  the  history  of  tne  case  as  a  guide, 
we  are  led  to  conclude  entirely  from  the  anatomical  character  of 
the  growth  ;  and  when  such  lesions  are  seen  in  a  case  with  a  dis- 
tinct history  of  syphilis,  several  questions  suggest  themselves  for 
consideration.  Is  it  the  result  of  inflammation  ?  Is  it  cancer  or 
tubercle?  Is  it  a  syphilitic  lesion?  Are  there  traces  of  other 
similar  lesions  in  the  body  ?  As  a  rule,  inflammation  leads  to  ab- 
scesses or  hypertrophies  of  tissue  or  fibroid  degeneration,  and  round 
all  these  syphilitic  nodes  we  have  such  hypertrophy  and  degenera- 
tion, just  as  we  have  round  tubercle  nodules.  Aoscesses  are  easily 
recognized  by  the  pus  ;  and  which,  being  altered  by  age,  may  still 
be  anatomically  recognized.  Cancerous  masses  are  recognized  by 
the  juice  expressed  from  them.  Here  we  have  no  juice  ;  and  the 
cell-elements  seen  in  cancer  are  characterized  by  the  diversity  of 
their  form  and  growth.  Here  the  elements  are  uniform  in  appear- 
ance and  size,  and  form  growths  less  highly  organized  than  cancers, 
which  tend  to  infiltrate  and  involve  neighboring  textures ;  whereas 
the  gummy  syphilitic  node  remains  isolated,  and  is  usually  sur- 
rounaed  by  a  dense  but  clear,  semi-transparent,  grayish,  vascular, 
fibrous  tissue,  and  very  resistant  to  the  finger.  Thus  these  nodes 
appear  sometimes  as  if  inclosed  in  a  kind  of  cyst,  from  which  they 
may  sometimes  be  enucleated. 

By  way  of  elimination  or  exclusion,  therefore,  we  may  thus  come 
to  recognize  such  growths  as  syphilitic — even  without  a  history  of 
syphilis  (Haldane).  They  have  been  recognized  now  and  described 
in  all  the  solid  viscera  of  the  body.  The  microscope  has  enabled  us 
to  study  them  with  minuteness ;  but  it  is  only  their  history,  posi- 
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trices  which  result  after  absorption  or  elimination  of  gumniata  in 
bone  have  a  characteristic  appearance,  especially  denoted  by  the 
want  of  growth  in  the  centre,  and  activity  of  growth  at  the  edges 
after  loss  of  substance. 

2.  The  virus  of  syphilis  seems  to  have  the  power  of  fostering  the 
growth  of  simple  interstitial  inflammatory  products,  and  thus  lead 
to  hyperostosis^  exostosis^  and  hard  nodes. 

In  the  Skin  there  are  two  groups  of  syphilitic  lesions  to  be  recog- 
nized,— (1.)  Local  growths,  which  generallv  assume  the  form  of 
eruptions ;  (2.)  Cicatrices,  [and,  sometimes  keloid  growths.]  The 
local  growths  occur  in  the  superficial  layer  of  the  corion  (Vir- 
CHOW,  jJarensprung);  and  ultimately  tend  to  grow  deeper  and  to 
affect  more  permanently  the  derma  and  subcutaneous  tissue  (A.  T. 
Thomson). 

When  such  growths  soften  (as  they  tend  to  do  when  superficial), 

?freat  destruction  of  tissue  is  the  result.  The  cicatrices  which  fol- 
ow  are  permanent  and  unseemly,  and  may  ensue  without  any  abra- 
sion of  surface.  This  is  especially  the  case  in  papular  and  tuber- 
cular forms  of  syphilitic  skin  diseases.  The  growth  is  generally 
associated  with  effusion  of  fluid,  which  causes  tne  hardness ;  absorp- 
tion taking  place,  atrophy  of  tissue  follows ;  there  is  a  falling  in  of 
textures,  accompanied  by  obliteration  of  bloodvessels,  and  resulting 
in  an  unseemly  white  scar. 

The  diiignosis  of  syphilitic  eruptions  may  in  general  be  arrived 
at, — (1.)  From  the  history  of  the  case.  A  chancre  commencing  at 
least  two  weeks  after  exposure  to  contagion,  becoming  indurated, 
and  followed  within  six  or  eight  weeks  by  induration  of  the  lym- 
phatic glands.  (2.)  From  the  symptoms  accompanying  the  eruption. 
A  dusky  tint  of  the  skin,  rheumatic  pains  in  the  head  and  joints, 
alopecia^  ulceration  of  the  throat,  iritis  nodes,  giunmata^  disease  of 
the  testicle.  (3.)  From  the  eruption  appearing  in  several  forms  at  one 
time  on  the  body — e.  g.^  Condylomatous,  roseolous,  lichenous.  (4.) 
From  the  general  coppery  tint  of  the  eruption.  Strumous  inflamma- 
tions have  a  dusky  red  or  vinous  tint,  simple  inflannnations  in  a 
healthy  person  have  a  bright  red  tint,  but  syphilitic  eruptions  in 
the  chronic  stage  have  a  characteristic  coppery  color.  (5.)  As  a 
rule,  there  is  an  absence  of  itching  in  syphilitic  eruptions.  (6.)  Si/ph- 
ilitic  eruptions  tend  to  assume  a  more  or  less  circular  form.  (7.)  A\  hen 
the  eruptions  of  syphilis  ulcerate,  the  ulcers  are  generally  rounds  with 
perpendicular  edges  and  unhealthy  bases.  More  than  one  of  these 
characters  must  guide  the  diagnosis,  and  not  one  only. 

[^Nodes  beginning  in,  and  for  awhile  limited  to,  the  connective  tissue^  are 
frequently  met  with  in  women,  rarely  in  men.  Their  common  site  is  the 
lower  extremities,  about  the  knee.  They  begin  as  a  tender,  hard  lump, 
which  as  it  grows  becomes  empty  and  soft,  with  a  deceptive  sense  of  fluc- 
tuation. The  skin  is  soon  adherent,  and  of  a  dusky  red  color.  Ulcera- 
tion takes  place,  and  a  large  core,  like  soaked  wash-leather  (Hutchinson), 
is  exposed,  which  is  very  indolent.  These  nodes  happen  from  four  to 
ten  years,  or  longer,  after  the  primary  sore ;  and  are  not  generally  syra- 
metncal. 

The  bursae  mucosse  are  often  implicated,  when  the  tissues  about  them 
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of  prolonged  syphilis ;  and  Virchow  has  frequently  noticed  lesions 
of  the  ^eat  vessels  in  those  who  die  from  syphilis  with  lesions  in 
the  brain.  The  tendency  to  aneurismal  dilatations  and  cicatricial- 
like  loss  of  substance  in  the  lining  membrane  of  the  great  vessels, 
in  young  subjects  who  are  severely  affected  with  syphnis,  is  a  sub- 
ject in  morbid  anatomy  which  requires  yet  to  be  investigated. 

In  the  cases  where  cerebral  symptoms  have  long  coexisted  with 
svphilis, "  a  quantity  of  touch,  yellow,  fibrous  tissue  unites  together 
tne  surface  of  the  brain  with  the  adjacent  membrane,  and  this  again 
is  adherent  to  the  bone.  The  cortical  substance  of  the  brain  at  the 
affected  spot  is  often  partly  destroyed,  and  the  adventitious  material 
occupies  its  place.  The  question  has  still  to  be  solved  as  to  what 
structure  is  primarily  affected.  Many  have  given  the  authority  of 
their  name  to  the  opinion  that  the  disease  commences  first  in  the 
bone,  but  simply  for  the  reason  that  the  osseous  system  is  that 
which  has  so  long  been  recognized  as  liable  to  be  affected.  But 
since  we  now  know  that  other  structures  may  be  similarly  attacked, 
we  are  prepared  to  look  for  its  commencement  in  other  parts,  and 

even  in  the  brain-structure  itself. The  cases  which  are  so 

frequently  met  with  are  those  where  the  deposit  involves  both  sides 
of  the  dura  r/uiter^  and  includes  in  it  the  bone  on  one  side  and  the 
brain  on  the  other.  The  probabilities  are  in  favor  of  its  occurring 
in  the  dura  mater  first,  as  it  arises  in  the  periosteum  on  the  ex- 
terior of  the  cranium  "  (Wilks  in  Med.  Times  and  Gazette^  Oct.  25, 
1862). 

But  the  lesion  also  occurs  in  isolated  gummatous  nodules  in  the 

f'eat  nervous  centres,  such  as  the  thalami  optici  or  corpora  striata. 
saw  very  recently  (29th  May,  1863)  a  most  interesting  dissection 
of  such  a  case  in  the  Middlesex  Hospital,  which  had  been  under  the 
care  of  Dr.  Goodfellow.  There  had  been  a  history  of  syphilis,  and 
some  of  the  children  of  the  man  had  died  of  inherited  secondary 
syphilitic  lesions.  A  gummatous  tumor  occupied  the  left  optic  thal- 
amus. Numerous  cases  of  syphilitic  tumor  of  tlie  nerves  and  nervous 
centres  are  to  be  found  collected  together  in  the  pages  of  the  Medical 
7^m£S  and  Gazette^  and  two  may  be  referred  to  of  the  intra-cranial 
nerves,  related  in  the  17th  vol.,  for  1858,  p.  419,  in  each  of  which 
paralysis  was  due  to  such  syphilitic  neuromata. 

The  lesions  of  encephalic  syphilis  are  ushered  in  by  obscure  phe- 
nomena; but  the  following  may  be  especially  noticed:  Insomnia 
manifests  itself  at  the  commencement ;  and  headache  is  characterized 
by — (1.)  Violence;  (2.)  Prolonged  duration;  (3.)  Nocturnal  recur- 
rence or  exacerbation.  The  general  nervous  symptoms  are  especially 
obvious  in  alteration  of  intelligence,  of  sensibility,  and  of  motion. 
These,  combined  with  such  obvious  local  lesions  as  caries,  or  necro- 
sis of  the  facial  bones  or  of  the  cranium ;  or  tumors  on  the  external 
surface  of  the  cranium,  such  as  gummata,  periostitis,  or  exostosis, 
at  once  point  to  cerebral  syphilitic  lesions ;  which  are  sometimes 
expressea  by  persistent  epilepsy. 

[The  disorders  of  the  nervous  system  caused  by  s^'philis  are  innumera- 
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83rphilitic  hemiplegia  is  usually  more  favorable  than  that  of  other  varie- 
ties ;  for  the  disease  can  be  recognized  betimes,  and  be  judiciously  treated. 

Prof.  Jaksch  has  seen  twenty-five  cases  of  syphilitic  paraplegia,  resem- 
bling very  much  locomotor  ataxy.  Also  general  paralysis,  of  which  he 
makes  three  groups:  1.  General  paralysis,  with  mental  symptoms  like 
those  of  the  disease  commonly  known  by  this  name.  2.  Loss  of  mus- 
cular energy,  universally,  without  any  affection  of  intellectual  activity. 
3.  Palsy  of  all  the  extremities,  with  perfect  power  of  the  facial  and  ocular 
muscles,  &c.,  and  undisturbed  mental  activity.  In  the  first  form  post- 
mortem examination  shows  especially  either  extensive  softening  of  the 
cortical  substance,  or  else  atrophy  of  the  same,  with  reticulated  fibrous 
adhesions  to  the  membrane^.  In  some  cases  there  was  softening,  with  or 
without  gummy  deposits,  partly  in  the  anterior  lobes,  and  partly  in  the  cen- 
tral ganglia ;  in  one  case  there  was  atrophy  of  the  white  substance  of  the 
hemisphere.  In  a  case  of  the  second  variety  there  was  softening  of  the 
pons,  and  thickly  scattered  deposits  in  the  arachnoid  of  the  brain  and 
cord ;  in  a  case  of  the  third  variety  there  was  softening  of  the  cervical  and 
lumbar  portions  of  the  cord,  and  no  brain  lesion.  The  age  of  the  patients 
ranged  from  23  to  58  years ;  only  5  were  females.  As  a  rule,  the  paralytic 
symptoms  were  only  developed  after  several  years'  existence  of  constitu- 
tional syphilis.     Only  5  cases  were  cured,  and  1  improved. 

It  would  seem  that  syphilitic  paralysis  may  exist  without  any  material 
lesion  being  revealed  after  death — sine  materia — and  that  the  poison 
may  act  directly  on  the  nerve-tissue,  producing  molecular  changes  yet 
inscrutable,  as  well  as  by  the  development  of  intracranial  or  spinal  growths 
in  the  osseous,  fibrous,  and  connective  tissues.'*'] 

Any  form  of  syphilitic  infection  may  be  followed  by  nervous 
affections,  from  a  year  old  up  to  old  age.  Syphilitic  brain  disease 
generally  leads  to  softening  of  cerebral  substance  surrounding  the 
nodule  ;  and  this  softening  cannot  be  distinguished  from  the  soften- 
ing induced  by  any  other  cause.  The  duration  of  syphilitic  nervous 
auctions  averages  about  one  year ;  and  their  natural  course  is  char- 
acterized by  intermissions;  and  at  the  outset  the  intermissions  are 
very  distinctly  expressed. 

[Ricord,  Zambaco,  and  others,  mention  several  cases  of  intermittent 
fever  in  which  no  progress  in  treatment  was  made  until  the  syphilitic  taint 
was  suspected,  and  special  remedies  given.] 

A  point  in  the  pathology  of  syphilis  at  present  assuming  consid- 
erable importance,  is  the  influence  which  an  open  suppurating  sore 
of  a  secondary  or  tertiary  kind  has  in  removing  the  tendency  to  the 
localizations  of  lesions  elsewhere,  and  especiafly  in  internal  parts. 
Dr.  Steenberg  says,  with  reference  to  cerebral  lesions,  that  he  has 
seen  the  existence  of  an  ulcer  of  a  tertiary  kind  act  as  a  natural 
issue  in  subduing  the  irritation  of  cerebral  lesions,  an  entire  remis- 
sion of  the  nervous  symptoms  occurring  while  the  ulcer  remained 
open.  Hence  the  great  benefit  which  ouen  follows  the  use  of  a  seton 
in  syphilitic  epilepsy. 


[Des  Affections  Nerveuses  Syphilitiqucs,  par  D.  A.  Zambaco,  Paris,  1862.] 
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phthisis  in  those  especially  constitutionally  predisposed,  and  where 
mercury  has  been  taken.  Periostitic  thickeninff  of  the  clavicle  and 
the  upper  ribs  is  apt  to  lead  to  the  belief  that  tubercle  is  present,  on 
account  of  the  consolidation.  Care  is  necessary  in  the  case  of  young 
soldiers,  who,  having  been  just  discharged  from  hospital,  after  the 
cure  of  an  infecting  chancre,  may  be  exposed  to  cold  and  wet  on 
guard,  and  so  have  an  attack  of  syphilitic  bronchitis  induced — the 
probable  commencement  of  a  growth  of  tubercles  in  the  lungs,  or  of 
solitary  syphilitic  gummata  {Annual  Report  of  Army  Med.  Depart 
for  1861).  (2.)  Deposit  in  the  pulmonary  substance,  in  the  form  of 
gummata,  of  the  same  histological  constitution  as  the  well-known 
subcutaneous  product,  which  has  been  described  by  M.  Ricord  and 
McCarthy  as  forming  in  the  lungs,  especially  towards  their  peri- 

!)heiy  ana  bases.  Towards  the  periphery  thej^  are  like  nodules  of 
obular  pneumonia.  They  soften,  and  are  eliminated  very  much 
like  tubercle,  and  have  at  first  a  consistence  like  scirrhus.  They 
are  non-vascular  (Walshe). 

[Syphilitic  Lesions  of  the  (Esophagus^  Stomach,  Intestines,  Bectnm,  and 
Siaphragm. — Syphilitic  ulcerations  in  the  pharynx  may  extend  to  the 
oesophagus,  and  cause  contraction  at  the  upper  part  of  this  tube  (Wilks). 
M.  Cullerier,  several  years  since,  published  his  observations  of  a  form  of 
enteritis,  accompanied  with  obstinate  diarrhoea,  in  which  submucous  nodu- 
lar deposits  not  going  on  to  ulceration,  were  found.  It  was  most  common 
in  children,  though  he  had  met  with  it  in  adults.  There  is  no  doubt  that 
syphilitic  patients  are  liable  to  dysenteric  s^Tnptoms,  which  yield  to 
special  treatment.  These  are,  however,  generally  due  to  ulcerations  of 
the  rectum,  extending  high  up,  as  far  as  the  finger  can  reach,  not  accom- 
panied by  condylomata,  happening  as  a  late  constitutional  symptom,  and 
curable  by  suitable  treatment  (Hutchinson,  Paget,  Wilks).  Murchison 
and  Moxon  have  each  reported  a  case  of  syphilitic  formation  in  the  dia- 
phragm.] 

Syphilitic  Lesions  of  the  Liver. — Dittrich  and  Gubler  were  the  first 
to  give  an  accurate  description  of  these  syphilitic  deposits  in  the 
liver.  Virchow  has  also  described  a  peri-hepatic  lesion  and  a  simple 
gummy  interstitial  hepatitis.  The  lbrn>er  never  occurs  alone,  but 
IS  generally  associated  with  the  latter.  The  hepatic  substance  atro- 
phies, and  the  deposit  contracting,  ifi  eventually  absorbed,  causing 
a  cicatrix-like  mark.  The  liver  lesions  are  usually  among  the  later 
symptoms  of  syphilis,  and  are  well  described  by  Wedl,  Virchow, 
W  ilKS,  and  Frenchs  [Leudet  and  Moxon.  See  Syphilitic  Disease  of 
the  Liver  J  vol.  ii,  by  the  Editor.] 

[Syphilitic  Lesions  of  the  Spleen  and  Pancreas — The  i<pl€en  is  liable  to 
the  syphilitic  deposit,  though  to  a  less  degree  perhaps  than  the  liver. 
It  may  occur  as  diffuse  hyperplasia,  or  in  prale  nodular  patches,  with  cica- 
triform  indentation,  which  latter,  according  to  Beer,  are  never  found  in 
other  disorders.  Moxon  (History  of  Visceral  Syphilis^  Guy^s  Hosp. 
Rep.^  1868)  has  met  with  sulphur-yellow  nodules,  of  the  size  of  peas, 
plentifhlly  scattered,  deep-seated,  and  fatty  in  their  centre.  Gummata 
have  been  found  in  the  pancreas. 

Syphilitic  Lesions  of  the  Kidneys These  may  occur  in  two  forms, — 
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Hints  for  the  Investigation  and  Description  of  Syphilitic  TTlcers — 1. 
Ascertain  as  near  as  possible  the  date  of  contagion,  keeping  in  view 
the  media  or  vehicles  of  contagion,  in  addition  to  virus  from  a  true 
primary  chancre — namely,  from  ulcers  in  acute  secondary  syphilis  ; 
from  the  blood  of  patients  suftering  from  acute  secondary  syphilis ; 
from  sexual  intercourse,  followed  by  conception,  with  a  man  who  is 
at  the  time  suffering  from  syphilis  in  some  of  its  active  secondary 
forms ;  from  mixed  chancres  carrying  the  virus ;  from  sloughing 
sores  carrying  the  virus. 

2.  Examine  the  patient,  keeping  in  view, — 

(a.)  That  the  soft,  "  non-infecting  "  sore  commences  almost  imme- 
diately (e.  e.,  twenty-four  hours  to  within  three  days  after  connec- 
tion). It  commences  as  a  red  spot,  or  a  point,  passing  very  soon 
into  a  pustule  and  a  soft  suppurating  sore. 

(b.)  That  the  "  infecting  sore  does  not  commence  before  the  end 
of  the  second  or  beginning  of  the  third  week  (eighteen  to  twenty- 
four  days);  and  if  tne  disease  has  been  contracted  from  a  secondarv 
ulceration,  not  before  the  expiration  of  the  third  or  fourth  week 
(Rineckbr).  a  specific  sore  results  in  the  form  of  a  papule,  abra- 
sion, fissure,  or  crack  ;  the  formation  of  pus,  or  an  ulcer  discharging 
pus,  being  an  accidental  occurrence. 

3.  Examine  microscopically  the  discharge  from  all  syphilitic  sores, 
keeping  in  view — (1.)  That  a  "  soft,  non-infecting  "  sore  discharges 

,  pus-cells ;  (2.)  That  the  fluid  discharged  from  an  "  infecting  "  sore 
18  notpus,  but  a  molecular  debris. 

4.  Tne  irritation  of  an  "infecting"  sore  may  cause  it  to  discharge 
pus  along  with  the  "  infecting  fluid."     Hence  "  mixed  chancres." 

5.  The  soft,  purulent,  non-infecting  sore  may  be  transplanted  at 
will,  and  at  any  time,  on  the  patient's  body.  The  true"mfecting" 
Bore  cannot  be  multiplied  after  glandular  enlargement  and  general 
infection  become  developed.     It  remains  a  solitary  sore. 

6.  Look  every  day  for  cutaneous  eruptions  during  the  existence 
of  a  primary  sore. 

7.  Examine  the  lymphatic  glands — not  only  in  the  vicinity  of 
the  chancre,  but  also  those  in  the  axilla,  and  the  neck  up  to  the 
occiput.  Note  as  to  the  slowness  or  rapidity  of  the  enlargement, 
hardness  or  softness,  tendency  to  suppuration,  and  whether  pain- 
ful or  not. 

8.  From  the  account  of  syphilis  and  venereal  sores  which  has 
been  given  in  the  preceding  pages^  it  must  apijearclear  that  definite 
nomenclature  must  be  adiered  to  in  describing  venereal  or  syph- 
ilitic sores. 

[The  Venereal  Commission  already  referred  to,  ft*om  the  e\idence 
before  them,  came  to  the  conclusion,  that  the  syphilitic  sore  is  seen  under 
three  forms :  one  characterized  by  induration  throughout  its  entire  course  ; 
one  soft  in  its  early  stage,  and  becoming  subsequently  hard ;  and  one 
soft  through  its  whole  course,  but  which,  unlike  the  simple  local  sore,  is 
followed  by  constitutional  disorder. 

The  evidence,  they  state,  is  conclusive  as  to  the  impossibility  of  pro- 
nouncing with  certainty  upon  the  character  of  a  sore  on  its  first  appear- 
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persons  suiFering  from  syphilis  by  virus  from  a  chancre,  and  re- 
peated the  inoculations  once  or  t>\dce  a  week  till  the  virus  ceased 
to  produce  any  eftect ;  and  when  this  point  was  reached,  all  other 
sores  had  healed.  This  naturally  gave  rise  to  the  belief  that,  like 
vaccination,  the  system  became  protected ;  and  to  this  process  the 
name  of  Syphilization  has  been  given. 

When  we  consider  the  suffering,  the  long  confinement,  the  filthy 
sores,  and  the  innumerable  cicatrices  left,  as  well  as  the  doubtful 
results,  the  uncertain  state  of  our  knowledge  regarding  the  virus 
of  syphilis,  and  the  media  of  its  conveyance,  it  cannot  be  conceded 
that  we  are  warranted  in  sanctioning  the  method  of  treatment  by 
syphilization.  At  Copenhagen,  at  Florence,  at  Turin,  and  other 
places  where  large  hospitals  exist,  extensive  experiments  have  been 
carried  out  in  public ;  and  although  time  and  additional  evidence 
are  both  want^  to  learn  ulterior  results,  nevertheless  I  think  the 
facts  are  capable  of  a  totally  different  explanation  from  that  which 
has  been  given  them,  and  to  which  I  have  adverted.  But  let  me 
go  more  into  detail. 

Sperino's  cases  and  Lee's  experience  show  that  during  the  active 
existence  of  phagedenic  suppurations  and  continuous  suppurating 
sores,  in  a  patient  sufliering  from  syphilis,  the  phenomena  of  sec- 
ondary infection  do  not  advance,  but  the  symptoms  of  contamina- 
tion gradually  wear  out.  Moreover,  suppurations  are  easily  estab- 
lished on  the  syphilitic.  The  action  set  up  in  them  by  repeated  in- 
oculation— the  so-called  syphilization — is  merely  a  continuous  sup- 
purative action :  indurated  sores  are  not  produced.  The  svstem  is 
already  contaminated  ;  and  the  infecting  virus  will  not  proauce  any 
additional  specific  effect.  Lastly,  syphilis,  in  course  of  time,  tends 
to  wear  itself  oift  of  the  constitution.  Hence  the  modus  operandi 
of  so-called  sjj)hilization  may  be  explained,  conjointly — (1.)  By  lapse 
of  time ;  (2.)  By  continuous  suppurations  affording  a  drain  or  source 
of  depuration  to  the  system ;  (3.)  From  simple  non-specific  ulcera- 
tion being  sufficient  to  accomplish  this  result,  as  shown  by  the  fact 
that  the  experiments  on  sypnilization  have  been  effected  from  all 
forms  of  venereal  sores,  discharge  having  been  taken  indiscrimi- 
nately from  soft  as  well  as  true  infecting  chancres.  Moreover,  the 
experiments  recently  made  by  Dr.  Lindwurm,  of  Munich,  clearly 
prove  that  any  curative  influence  w^hich  the  so-called  process  of 
syphilization  may  possess  is  due  to  the  excretory  action  of  numerous 
and  prolonged  simple  ulcerations.  He  submitted  fourteen  syphilitic 
patients  to  friction  with  tartar-emetic  ointment,  without  any  other 
treatment.  When  the  pustules  from  one  inunction  had  dried  up,  a 
fresh  crop  was  produced  by  a  second  inunction  in  another  place  ;  and 
this  was  repeated.  The  results  were,  in  some  instances,  surpris- 
ingly favorable,  in  others  less  good,  and  in  others  negative.  He 
therefore  justly  considers  that  syphilization  and  tartar-emetic-oint- 
ment frictions  produce  like  results  {New  Syden,  Society  Year-Booky 
1860,  p.  325). 

The  process  to  which  the  name  of  Syphilization  has  been  given 
consists  of  the  following  details : 

(1.)  Matter  is  taken  from  a  sore — an  indurated  one  by  preference. 
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yield  pus,  it  was  made  to  do  so  by  slight  artificial  irritation.  He  inocu- 
lated thirty-six  times  with  pus  obtained  from  as  many  hard  sores,  and 
forty-three  times  with  that  from  ulcerating  mucous  patches,  and  in  every 
case  with  negative  results.  He  states  that  Prof.  Pellizzari,  in  1865,  also 
.made  a  similar  series  of  experiments,  and  with  like  effects.  Dr.  Gustavo 
Barg^oni  communicated  to  Dr.  Ricordi  the  results  of  Bidenkap^s  expe- 
rience in  Paris.  He  says,  he  made  between  seventy  and  eighty  experi- 
ments with  the  secretions  of  the  indurated  sore,  but  he  never  succeeded 
in  producing  a  characteristic  ulcer  (Annali  Universal,  di  Med,^  Jan. 
1866,  quoted  by  H.  Lee,  Lancet^  April,  1866).  Mr.  Lee  says,  that  in  all 
the  experiments  he  has  performed,  where  due  precautions  have  been 
taken,  he  has  always  failed  to  produce  a  lineal  series  of  inoculations  from 
an  uncomplicated  indurated  sore  ;  and  Dr.  Boeck,  he  adds,  did  not,  dur- 
ing his  residence  in  England,  succeed  in  producing  such  a  result  in  any 
one  instance.  Mr.  Walter  Coulson  has  had  two  cases  in  which,  after 
repeated  inoculations,  he  obtained  well-developed  pustules.  There  was 
a  possible  source  of  error  in  one  case,  but  in  the  second  none  could  be 
detected. 

The  following  conclusions  of  Mr.  Henry  Lee  may  be  fairly  adopted  : 

1.  That  no  evidence  has  hitherto  been  adduced  satisfactory  to  the  pro- 
fession that  the  infecting  form  of  syphilis  can  be  inoculated  upon  a  pa- 
tient who  is  at  the  same  time  the  subject  of  constitutional  syphilis. 

2.  That  both  from  a  soil  sore,  and  also  occasionally  from  the  surface 
of  a  hard  sore,  matter  may  be  taken,  which  may  be  made  to  product  a 
number  of  local  specific  ulcerations  having  the  characters  of  the  soft 
chancre. 

3.  That  during  the  continued  irritation  of  such  ulcerations,  the  mani- 
festations of  secondary  syphilis  will  disappear. 

4.  That  the  treatment  of  syphilis  in  this  way  is  tedious,  and  inconveni- 
ent {The  Lancet^  April,  1866).] 

Treatment  of  Ssrphilis. — As  in  the  case  of  other  enthetic  diseases, 
it  is  clear  that  if  the  inoculation  of  the  syphilitic  virus  could  be 
recognized  in  time,  the  site  of  inoculation,  and  with  it  the  vims, 
by  being  destroyed,  subsequent  infection  of  the  system  might  be 

Erevented.  But  experience  shows  we  must  not  conclude  that  even 
y  an  early  destruction  of  the  sore  the  occurrence  of  constitutional 
infection  will  be  always  prevented.  The  exact  nature  of  a  sore 
cannot  yet  be  recognized  at  a  sufficiently  early  date  (apart  from  all 
other  means  of  diagnosis)  as  to  whether  it  will  or  will  not  prove 
a  sore  carrying  a  virus  which  will  infect  the  system.  In  cases 
where  the  sore  is  a  suppurating  one,  occurring  late  after  exposure 
to  infection,  such  a  sore  may  be  of  a  mixed  nature,  and  therefore 
is  of  doubtful  character,  and  always  suspicious. 

The  local  progress  of  such  sores  may  be  arrested  with  escharotics, 
if  they  are  applied  at  an  early  period  of  its  existence,  and  before 
contamination  of  the  system  is  evinced  by  induration  of  the  base  of 
the  sore.  Ricord  and  Sigmund  have  found  that  sores  destroyed  by 
the  more  powerful  caustics,  within /ro?n  three  to  fire  days^  have  not 
been  followed  by  syphilitic  symptoms.  But  these  may  have  l)een 
cases  of  soft  chancre,  which  would  not  infect.  The  only  efficient 
caustics  for  this  purpose  are — (1.)  The  strong  nitric  acid;  or  (2.) 
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destructive  local  affections.  The  non-mercurial  treatment  is  slower, 
but  surer  ;  starvation  and  Zitmann's*  decoction  being  the  means  be 
employs.  He  believes  that  the  proportion  of  cases  ot  constitutional 
syphilis  to  those  of  chancre  has  greatly  diminished  since  mercurial 
treatment  has  been  discontinued  {Ann.  de  Berlin  Charitij  ix,  1, 
1860  ;  Syden.  Society  Year-Book^  1861).  Herman  has  come  to  simi- 
lar conclusions,  from  his  experience  in  the  syphilit'C  wards  of  the 
Vienna  Infirmary^  He  believes  that  the  non-mercurial  treatment 
is  much  more  speedy  and  successful  than  the  mercurial ;  that  no 
relapses  occur ;  and  that  cutaneous  eruption  is  much  more  frequent 
and  severe  in  patients  who  have  taken  mercury.  The  experience 
of  Diday  is  not  less  decided.  He  states  that  mercurv  cannot  now 
be  said  to  cure  syphilis  radically,  so  as  to  render  all  relapse  impossi- 
ble. Its  warmest  advocates  do  not  in  the  present  day,  claim  more 
for  it  than  the  power  of  delaying  only  the  appearance  of  the  first 
syphilitic  manifestations,  and  of  hastening  the  disappearance  of 
certain  other  lesions.  He  imputes  to  it  positively,  and  on  suffi- 
cient clinical  evidence,  the  following  disadvantages :  1st.  It  tends 
to  render  the  primary  ulcer  phagedenic;  2d.  It  tends  to  induce 
stomatitis  and  necrosis  of  the  alveolar  borders ;  3d.  It  produces  an 
acute  affection  of  the  gastro-intestinal  mucous  membrane,  and  dys- 
pepsia :  4th.  It  brings  on  trembling  of  the  extremities,  apoplexy, 
and  insanity.  All  of  these  results  he  has  seen  supervene,  even  when 
the  treatment  by  mercury  was  superintended  and  directed  by  the 
most  competent  and  attentive  practitioners. 

He  does  not,  however,  withhold  mercury  in  every  case.     K  the 

Erimary  lesion  becomes  an  indurated  woody  chancre,  mercury  is  to 
e  given.  If  the  chancre  is  a  doubtful  one,  he  recommends  waiting 
till  some  of  the  early  constitutional  phenomena  render  the  nature 
of  the  case  evident,  and  indicate  the  probable  gravity  of  the  syphilis 
with  which  he  has  to  deal.  He  employs  iodine^  iron^  and  quinine^ 
on  the  appearance  of  slight  relapses,  with  a  tonic  and  supporting 
regimen.  He  recommends  iodides^  to  combat  the  chloro-ancemiaj 
and  to  relieve  the  pain  of  tertiary  ulcerations. 

Numerous  examples  may  be  seen  in  museums,  which  show  that 
the  poisonous  effects  of  mercury  produce  the  worst  lesions  of  the 
two ;  and,  when  combined  with  the  syphilitic  virus  in  a  strumous 
person,  the  worst  of  all.  In  the  extreme  of  syphilitic  infection,  it 
ought  never  to  be  forgotten  that  a  specific  chlorosis  results  from 
syphilis,  amounting  to  antemia ;  and  tnat  mercury  will  bring  about 
a  similar  ansemia ;  while  numerous  instances  are  quoted  by  authors, 

♦  Zitmann's  decoction  is  of  two  kinds,  the  stronger  and  the  weaker.  The  former 
U  compounded  as  follows:  R.  Rad.  SarzaparillaB,  ,^xij  ;  Aquee,  Ibxxiv ;  Coque  per 
horas  duos  el  adde  Aluminis,  Jiss. ;  Hydrarg.  Chloridi  mitis  (calomel),  ^ss. ;  Anti- 
monii  Oxy-sulphureti,  :5j ;  misce.  Coque  ad  §,  et  adde  Fol.  Senne,  Jiij  ;  Rad.  Gly- 
cvrrhizaB,  3***-  »  8^1^  Anisijjss.  Infunde  per  horam  et  cola.  The  dose  of  this  decoc- 
tion is  hall  a  pint  to  a  pint  morning  and  evening. 

The  weaker  decoction  is  compounded  a?  follows :  Cxipiai  residuum  decoction  for- 
tioris  et  adde  Radicis  Sarzaparillse,  ^^ij  ;  Aquse,  Ibxxiv  ;  Coqiie  per  horas  duas  et  adde 
Cort.  CanellsB,  Cort.  Limonum,  8em.  Cardamomi,  ft&  3iij.  Infunde  per  horam  et  cola. 
The  dose  of  this  decoction  is  one  pint  at  intervals  during  the  day.  [Mercury  is  the 
actire  ingredient  in  this  preparation.] 
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given  in  the  treatment  of  the  local  sore,  its  administration  will  not 
prevent  the  occurrence  of  constitutional  symptoms ;  nevertheless,  the 
value  of  mercun^  in  the  cure  of  the  induration  of  the  true  infecting 
chancre  is  now  mlly  recognized.  The  local  lesion,  if  it  appears  after 
the  usual  prolonged  period  of  incubation,  is  as  much  a  manifestation 
that  the  constitution  is  alreadj^  affected  as  is  the  developed  vesicle 
of  variola  vaccina  a  manifestation  that  the  constitution  is  affected 
with  variolous  poison.  Looking,  also,  to  the  nature  of  the  virus  of 
syphilis,  as  expounded  in  the  text  (especially  at  page  677),  the  ex- 
cision of  the  primary  himp  or  sore — the  specific  inauration — as  prac- 
tised by  Dr.  Veale  {Edin.  Monthly  Journal^  July,  1864),  and  by  Dr. 
Humphry,  of  Cambridge  {British  Medical  Journal^  August  13, 1864), 
is  a  justifiable  operation ;  for  the  original  sore,  when  it  has  become 
a  "  lump  "  (as  in  its  state  of  "  woody-like "  induration),  is  an  un- 
doubted maintainer  of  infection  and  of  contamination  of  the  system. 
If,  therefore,  it  can  be  easily  and  completely  insulated,  as  when  on 
the  prepuce^  the  cure  of  the  constitutional  symptoms  may  be  facili- 
tated. 

There  are  also  certain  forms  of  secondary  syphilis  for  which  the 
administration  of  mercury  is  unsuitable.  These  are  the  pustular 
eruptions,  or  ecthymatous  states  in  rupia  and  in  syphilitic  ansemia. 
For  the  cure  of  other  secondary  symptoms  mercury  is  certainly  of 
service.  If  given  to  the  extent  to  which  I  have  limited  its  use  in 
the  text,  I  believe  that  secondary  symptoms  disappear  more  rapidl  v 
under  its  regulated  use  than  by  any  other  plan  of  treatment.  All 
our  treatment  of  syphilis  rests  on  that  evidence  which  must  always 
guide  the  hand  of  the  physician,  namely — practical  experience. 
That  has  certainly  taught  us  that  the  mercurialism  of  John  Hunter's 
time  was  an  error ;  and  that  its  regulated  administration  in  cases 
of  syphilis  is  undoubtedly  beneficial,  and  especially  during  the  evo- 
lution of  the  specific  symptoms  of  infection.  Dr.  Jeffrey  Marston, 
of  the  Royal  Artillery,  has  given  an  admirable  summary  [British 
Medical  Journal  of  Feb.  21, 1863]  of  the  means  and  indications  of 
treatment  by  mercury  which  he  has  found  most  useful.  His  expe- 
rience shows  that  the  system  ought  to  be  affected  as  slowly  as  pos- 
sible ;  and  there  ought  to  be  a  remission  of  the  remedy  for  a  time 
as  soon  as  that  eftect  has  been  attained. 

[The  antidotal,  curative,  or  specific  property  of  mercury  in  syphilis 
may,  perhaps,  be  not  proved;  but  no  medical  man  of  large  opportunity, 
free  from  partisanship,  and  who  has  fairly  tried  both  the  mercurial  and 
non-mercurial  practice  in  true  syphilis,  will  deny  that,  when  properly  ad- 
ministered, mercury  hastens  the  healing  of  the  primary  sore,  abates  the 
induration,  lessens  the  liability  to  the  happening  of  constitutional  phe- 
nomena, removes  these  when  they  appear,  and  in  many  of  the  syphilitic 
sequelse,  when  the  dyscrasy  is  fairly  established,  with  tissue  contamina- 
tion, it  often  produces  marvellous  results,  after  other  remedies  have  failed. 
Hebra  and  Zeissl,  after  giving  a  fair  trial  to  all  the  different  plans  of 
treatment — extractum  graminis  (expectant),  subcutaneous  injections  of 
cold  water,  iodine  and  its  preparations,  syphilization — have  come  back 
to  mercury  (Brit,  and  For.  Med.-Ghir.  Rev,^  vol.  xxxv,  1865).  Mr.  Hut- 
chinson, though  denying  that  it  is  an  antidote,  and  believing  that  there 
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b^t  treated  by  a  combination  of  liquor  arsenicalis^  solution  of  hiMo- 
ride  of  mercury^  in  very  small  doses,  and  tincture  of  sesquichloride 
of  iron  ;  while  the  use  of  soap  in  ablution  ought  to  be  avoided 
(Startin). 

[B.  Hydrarg.  Chlor.  Corrosiv.,  gr.  j;  Potass.  lodidi,  gr.  xxx;  Liquor. 
Potass.  Arsenitis,  nj^xlxvj ;  AlcohoL,  f^j ;  Ext.  Sarsaparillse,  fjiij ;  Aquae 
Cinnam.  ad  fSxij.     Two  tablespoonfiils  three  times  a  day  after  meals.] 

In  the  administration  of  mercury  for  the  cure  of  syphilis,  scdiva- 
tioUj  or  anything  approaching  to  that  condition,  should  never  be 
induced.  Tenderness  of  the  gums  should  be  the  utmost  physiological 
eflTect  very  gradually  and  gently  brought  about.  The  primary  sore 
should  be  healed  without  mercury  ;  but  so  soon  as  the  evolution  of 
constitutional  symptoms  has  commenced,  such  as  the  specific  indu- 
ration of  the  sore  or  glands,  cutaneous,  scaly,  tubercular,  condy- 
lomatouB  affection,  or  iritis,  the  sooner  mercurial  treatment  (to  the 
extent  indicated)  is  commenced  the  greater  will  be  the  benefit. 
But  where  suppurative  lesions  have  been  established,  mercury  ought 
to  be  withheld  altogether,  or  very  sparingly  combined  with  iodide 
of  potassium. 

Iodide  of  potassium^  in  doses  adjusted  to  the  individual  case,  ap- 
pears to  act  with  rapid  benefit  in  some  of  the  syphilitic  diseases  of 
the  interior  of  the  cranium  giving  rise  to  extreme  pain.  Its  admin- 
istration often  causes  intense  suffering  in  patients  who  have  been 
treated  by  mercurials.  Two  distinct  effects  are  produced :  firsts  the 
compounds  of  mercury  fixed  in  the  body  are  rendered  soluble  and 
active ;  and,  secondly^  a  form  is  given  to  tnem  which  allows  of  their 
elimination,  with  more  or  less  rapidity,  in  a  state  of  combination 
with  one  of  the  elements  of  the  iodide ;  and  thus  the  patient  is  sub- 
jected anew  to  a  mercurial  treatment  by  the  compounds  of  mercury 
already  present  in  his  body  (Melsens  m  BriL  and  For.  Med.-Chir, 
Review^  1858).  The  dose  of  iodide  of  potassium  should  at  first  be 
small — not  more  thsLU  fifteen  grains  in  the  twenty-four  hours — in- 
creasing the  dose,  if  the  patient  bears  it  well  (Melsens,  Guillot). 
Its  action  is  aided  by  a  olister  over  some  portion  of  the  shaven 
scalp,  and  by  having  the  blistered  surface  dressed  with  mercurial 
ointment ;  and,  generally,  it  may  be  said  that  local  treatment  gives 
very  valuable  aid.  For  example,  cutaneous  or  mucous  raised  pap  ides 
remaining  persistent,  an  ointment  composed  of  oxide  of  zinc  ^calomel  ^ 
and  simple  cerate^  hastens  their  absorption.  Eruptions  of  lichen, 
acne,  and  herpes  are  similarly  benefited  by  the  application  of  oxide 
of  zinc  lotion  ointment ;  and  if  prurigo  and  urticaria  be  also  present, 
aiacetate  of  lead  lotion  will  expedite  the  cure.  Vesiculo-crustaceous 
spots  will  cease  to  reappear  if  the  aftected  parts  are  painted  for  a 
few  days  with  a  solution  of  nitrate  of  silver  (gr.  x-xx  to  .^j),  [or 
chloride  of  zinc  in  solution,  or  carbolic  acid,  or  corrosive  sublimate], 
and  oxide  of  zinc  lotion  applied  afterwards. 

In  the  more  advanced  stages  of  the  suppurative  affections,  the 
use  of  pyogenic  counter-irritants  ought  not  to  be  neglected,  such  as 
tartar-emetic  ointment.     They  tend  to  keep  up  just  so  much  of  a 
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where  other  modes  of  treatment,  including  the  internal  administration  of 
mercury,  have  been  used  and  failed.  It  may  be  given  where  the  strength 
is  much  reduced,  provided  there  is  no  organic  visceral  disease.] 

The  mercurial  vapor  bath  is  to  be  managed  in  either  of  the  fol- 
lowing ways.  The  first  method  is  best  adapted  for  the  practice  of 
a  larffe  institution ;  the  method  recommended  by  Mr.  Lee  is  better 
suited  for  private  practice : 

^'  The  patient  is  seated  on  a  chair,  and  covered  with  an  oil-cloth  lined 
with  flannel,  which  is  supported  by  a  proper  framework.  Under  the 
chair  are  placed  a  copper  bath,  containing  water,  and  a  metallic  plate,  on 
which  is  placed  from  one  to  three  drachms  of  the  bisulphuret  of  mercury, 
or  the  same  quantity  of  the  gray  oxide,  or  the  binoxidc  of  this  metal. 
From  five  to  thirty  grains  of  the  iodide  of  mercury  may  be  employed,  or 
a  scruple  of  the  iodide,  with  a  drachm  and  a  half  of  the  bisulphuret. 
Under  the  bath  and  plate  spirit-lamps  are  lighted.  The  patient  is  thus 
exposed  to  the  influence  of  three  agents, — heated  air,  steam,  and  the 
vapor  of  mercury.  At  the  end  of  five  to  ten  minutes  perspiration  com- 
mences, which  becomes  excessive  in  ten  or  fifteen  minutes  longer.  The 
lamps  are  now  to  be^extinguished ;  and  when  the  patient  has  become 
moderately  cool,  he  is  to  be  rubbed  dry.  He  should  then  drink  a  cup  of 
warm  decoction  of  guaiacum  or  sarsaparilla,  and  repose  for  a  short  time  " 
(Langston  Parker). 

Mr.  Henry  Lee*s  mode  of  proceeding  is  more  simple:  ^^A  special  and 
convenient  apparatus  is  used  [made  by  J.  Ronchetti,  92  Fulton  Street, 
New  York],  which  consists  of  a  kind  of  tin  case,  containing  a  spirit-lamp. 
In  the  centre,  over  the  flame,  is  a  small  tin  plate,  upon  which  from  fifteen 
to  thirty  grains  of  calomel  is  placed,  while  around  this  is  a  sort  of  saucer, 
filled  with  boiling  water.  The  lamp  having  been  lighted,  the  apparatus 
is  placed  under  a  common  cane-bottom  chair,  upon  which  the  patient  sits. 
He  is  then  enveloped,  chair  and  all,  in  one  or  more  double  blankets,  and 
so  he  remains  well  covered  up,  for  about  twenty  minutes,  when  the  water 
and  mercury  will  be  found  to  have  disappeared." 

[There  are  several  other  points  about  the  mode  of  administration  of  the 
calomel  vapor  bath,  which  are  particularly  insisted  upon  by  Mr.  Ijce.  The 
object  of  depositing  the  vapor  of  calomel  on  the  skin  is,  first,  to  excite  an 
action  there,  and  secondly,  that  some  of  the  mercurial  may  be  absorbed. 
That  this  should  take  place,  it  is  necessary  that  the  powder  should  remain 
on  the  skin,  and  that  the  skin  be  soft  and  clean.  If  it  is  greasy,  or  covered 
with  dry  scales,  its  absorbing  power  is  lessened,  and  the  baths  may  be 
taken  without  any  sensible  efiect.  To  insure  proper  action  in  the  skin 
free  perspiration  should,  first  be  produced  by  the  hot  air  bath — the  first 
stage  of  the  Turkish  bath — and  when  the  skin  acts  freely,  the  patient 
should  be  rubbed  down,  and  immediately  placed  in  the  calomel  bath.  The 
action  of  the  bath  is  materially  assisted  by  the  inhalation  of  a  certain 
amount  of  the  vapor.] 

The  corrosive  sublimate  {Hyitmrgyrum  corrosivum  subluiuitum) 
is  perhaps  the  next  best  fbrm  of  administration  ;  and  where  it  has 
to  De  continued  over  many  weeks,  may  be  given  in  the  following 
form,  with  opium  (Tanneb)  : 
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8ur  leur  corps."  Since  then  most  syphiliographers  have  treated  of  hered- 
itary syphilis,  though  Hunter  always  denied  it,  whilst  he  reported  two 
cases  which  were  undoubtedly  of  inherited  origin.  It  is,  however,  only 
within  a  short  period  that  it  has  been  understandingly  studied,  and  its 
several  expressions  at  different  periods  of  life  satisfactorily  made  out, 
particularly  the  morbid  changes  which  happen  in  the  viscera.  For  the 
precision  and  extension  of  our  knowledge  on  this  subject,  we  are  mainly 
indebted  to  Trousseau  and  Lasagne,  CuUerier,  Gubler,  Nat.  Guillot,  Des- 
ruelles,  Diday,  Barensprung,  Forster,  Henri  Roger,  Hutchinson,  and 
others. 

In  all  stages  of  Constitutional  Syphilis  the  taint  may  be  transmitted  to 
the  child.  The  degree  of  severity  of  the  inherited  taint  is  probably  in 
proportion  to  the  shortness  of  the  period  which  has  elapsed  since  the 
presence  of  active  symptoms.  A  child  may  inherit  syphilis  in  a  serious 
form  from  but  one  parent — from  its  father  alone,  or  from  its  mother  alone. 
When  both  parents  are  the  subject  of  syphilis,  the  child  is  more  certain 
to  suffer  severely  than  when  only  one  is  so.  There  are  as  yet  no  sufficient 
data  to  form  an  opinion  as  to  whether  a  child  is  more  likely  to  be  gravely 
affected  when  its  father  is  the  source  of  contamination,  than  when  it  derives 
the  disease  from  its  mother,  or  the  reverse.  In  a  large  proportion  of  the 
cases  met  with  in  practice,  the  taint  is  derived  from  the  father  only 
(Hutchinson).  Though  infection  of  the  offspring  by  the  father  is  still 
contested  by  some  authors,  the  numerous  and  positive  cases  collected  by 
Barensprung,  E.  Vidal,  and  others,  put  beyond  doubt  that  constitutional 
syphilis  of  the  father  is  transmissible  to  the  child ;  but  when  he  is  suffer- 
ing from  the  sequelae  of  syphilis,  the  so-called  tertiary  stage,  it  rarely  or 
never  is.  During  the  period  of  latency,  often  a  protracted  one,  when 
there  is  no  apparent  manifestation  of  the  disorder,  he  is  capable  of  tainting 
his  offspring.  Barensprung  reports  fourteen  cases  where  this  happened, 
and  Diday  cites  several  observations  in  support  of  this  view.  Mr.  Hut- 
chinson gives  several  facts  in  his  paper  published  in  the  London  Hospi- 
tal ReportH^  vol.  ii,  p.  184,  and  remarks  (Reynold's  System  of  Medicine,^ 
voL  i,  p.  299) :  "  It  is  very  common  for  a  man  who  does  not  himself  display 
a  single  symptom  of  any  kind,  and  who  appears  to  be  in  perfect  health, 
to  beget  a  syphilitic  child,  the  symptoms  displayed  by  the  child  being 
usually  those  of  the  secondary  class.  There  is  no  doubt  that  the  nearer 
the  occurrence  of  the  primary  symptoms  in  the  parent  is  to  the  birth  of 
the  offspring,  the  more  certain  is  the  latter  to  show  symptoms  of  a  severe 
character,  and  typically  secondary  in  stage.  Instances,  however,  are 
met  in  which  infants,  born  ten  years  after  the  original  disease  in  the 
parent,  still  display  first  a  secondary  rash,  with  the  characteristic  snuflfles, 
Ac.  In  several  instances  I  have  known  a  whole  family  of  children,  born 
during  a  period  of  from  five  to  ten  years,  display  each  one  the  character- 
istic and  transitory  rash  soon  after  birth."  If  the  father  alone  is  affected 
at  the  time  of  procreation,  it  is  clear  that  the  sperm  must  be  the  vehicle 
of  transmission ;  but  when  the  mother  alone  is  diseased,  the  mode  of  in- 
fection of  the  child  becomes  a  question.  Is  it  through  the  blood,  or  by 
the  ovum?  Though  it  is  contended  by  many  that  the  sole  agent  is  the 
blood,  others  believe  the  toxic  matter  to  exist  in  the  ovum,  and  to  be  sub- 
sequently developed  along  with  it.  Neither  theory  is  supported  by  direct 
proof;  analogy  would  favor  the  ovular  theory,  for,  as  Lancereaux  remarks : 
"  In  view  of  the  difficulty  of  the  inoculation  of  the  blood,  and  from  the 
grreat  likeness  of  the  properties  and  the  characters  of  the  secretion  of  the 
testicles  and  that  of  the  ovaries,  there  is  more  reason  to  believe  in  the  in- 
fluence of  the  ovum  than  of  the  blood.     The  hereditary  transmission  of 
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it  is  not  the  pallor,  nor  yet  the  icteric  or  strawy  hue,  of  the  other  ca- 
chexia ;  it  hardly  extends  to  the  rest  of  the  body.  The  eyelashes  are  not 
developed,  or  have  fallen  out ;  the  eyelids  are  often  everted,  and  at  the 
external  angle  are  fissured.  In  the  place  of  the  missing  eyebrows,  there 
are  yellowish  scaly  stains,  which  are  sometimes  found  about  the  chin  and 
mouth"  (Clin.  Med.^  &c.,  vol.  iii,  1865).  The  child  is  generally  fretful 
and  cryful ;  sleeps  but  little ;  is  troubled  with  vomiting  and  diarrhoea ;  and 
very  liable  to  serous  inflammations,  as  pleuritis  and  arachnitis,  which 
are  frequent  causes  of  death.  Erysipelas  and  pneumonia  are  common 
intercurrent  disorders,  and  are  generally  fatal.  The  child  sometimes  dies 
in  a  state  of  extreme  marasmus.  * 

When  the  syphilitic  symptoms  are  present  to  any  extent  at  the  time  of 
birth,  it  is  rare  for  the  infant  to  live  beyond  a  few  months. 

In  those  cases  of  hereditary  syphilis  which  survive  the  first  year,  all 
traces  of  the  disease  disappear  about  that  time,  except  perhaps  unusual 
paleness,  and  an  expanded  nasal  bridge,  caused  by  long-continued  swell- 
ing of  the  parts  within.  During  the  period  of  latency  there  is  usually 
excellent  health,  though  Mr.  Hutchinson  asserts  condylomata  sometimes 
reappear;  but  there  is  scarcely  ever  a  return  of  the  cutaneous  rash. 
The  third  epoch  may  begin  at  any  time  after  the  fifth  year,  but  it  is  com- 
monly delayed  until  at  or  near  the  period  of  puberty.  It  is  characterized 
by  the  lesions  known  as  the  tertiary  stage  in  the  acquired  disorder.  The 
diagnosis  of  inherited  syphilis,  at  or  after  the  age  of  puberty,  may  some- 
times be  made  with  much  certainty,  or  it  may  be  surrounded  with  great 
difficulties.  "  Our  most  valuable  aids,"  says  Mr.  Hutchinson,  "  are  the 
evidences  of  past  disease,  more  especially  of  the  inflammations  which 
may  have  occurred  in  infancy.  A  sunken  bridge  of  nose,  caused  by  the 
long-continued  swelling  of  the  nasal  mucous  membrane  when  the  bones 
were  soft,  a  skin  marked  by  little  pits  and  linear  scars,  especially  near 
the  angles  of  the  mouth,  the  relics  of  an  ulcerating  eruption,  and  a  pro- 
tuberant forehead,  consequent  upon  infantile  arachnitis,  are  amongst  the 
points  n^hich  go  to  make  up  what  we  recognize  as  an  heredito-syphilitic 
physiognomy."  In  a  certain  number  of  cases  a  characteristic  dwarfed, 
notched,  dental  malformation,  will  give  valuable  aid.  It  is  only  in  the 
permanent  set  that  any  peculiarity  is  noticed ;  the  milk  teeth  are  liable 
to  decay,  but  are  not  pegged,  or  notched.  It  is  the  upper  central  in- 
cisors which  are  the  te»t4eeth.  Even  in  grown-up  persons,  whose  in- 
cisors are  so  much  worn  that  the  notch  is  obliterated,  the  tooth  has 
still  a  diagnostic  form,  which  Mr.  Dixon  likens  to  that  of  a  ncrew-driver^ 
being  wide  at  the  neck,  and  narrow  at  its  cutting  edge ;  its  lateral  edges 
are  also  bluntly  rounded  off.     The  complexion  is  usually  pale,  or  of  leaden 
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hue ;  and  though  the  taint  may  dwarf  the  body,  in  most  cases  the  general 
growth  is  not  hindered.  Mr.  Hutchinson  has  met  with  several  instances 
of  an  arrest  of  sexual  development,  and  Lancereaux  with  one.  A  form 
of  phagedenic  lupus  has  been  observed ;  and  deafness  and  amaurosis  from 
nerve  or  cerebral  disease  are  both  far  more  common  in  the  inherited  form 
of  the  disease  than  in  that  which  is  acquired,  and  are  usually  symmet- 
rical.    "As  a  rule  all  syphilitic  symptoms  in  the  inherited  disease  are 
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it  often  escapes  notice,  from  the  absence  of  the  sclerotic  zone,  the  small 
amount  of  local  symptoms  it  causes,  coupled  with  the  fact  that  infants 
usually  keep  their  eyes  shut  In  23  cases  collected  by  him,  fhe  mean 
age  of  the  infant  was  nine  months  and  a  half;  the  oldest  was  sixteen 
months,  and  the  youngest  six  weeks ;  five  were  males,  and  sixteen  females, 
and  in  two  the  sex  is  not  given.  In  1 1  cases  both  eyes  were  affected. 
The  red  sclerotic  zone,  unfailing  in  adult  iritis,  is  either  wanting  or 
scarcely  traceable  in  the  syphilitic  form  in  the  infant.  The  lymph  is 
sometimes  scattered  over  the  iris  in  small  isolated  granules,  but  more 
frequently  flows  down  to  the  bottom  of  the  anterior  chamber,  either  pre- 
senting the  appearance  known  as  hypopyon^  or  massed  together  in  a  more 
solid  nodular  form.  The  iris  becomes  dusky,  the  pupil  irregular,  and 
sometimes  clouded  by  the  turbidity  of  the  aqueous  humor. 

The  choroid  is  occasionally  implicated  in  hereditary  syphilis  at  about 
the  same  period  of  life  as  the  cornea.  The  ophthalmoscope  shows  in 
such  cases  the  presence  of  whitish  spots  on  its  surface,  slightly  raised, 
and  covered  by  the  retinal  vessels ;  or  the  appearance  of  cicatrices,  appar- 
ently due  to  the  absorption  of  these  deposits.  The  retina  is  congested, 
and  obscured  by  inflammation  of  the  membrane  of  the  vitreous  body. 
In  the  flrst  stage,  that  of  exudation,  there  is  lessened  vision ;  in  the  second 
the  sight  improves,  the  spots  becoming  defined ;  the  third  is  that  of  ab- 
sorption. In  14  cases  reported  by  Hutchinson,  in  10  there  was  choroid- 
itis (7),  in  2  retinal  deposits,  in  1  inflammatory  opacity  in  the  vitreous 
body,  and  in  5  opacities  in  the  crystalline  lens.  In  6  out  of  10,  the  chil- 
dren were  the  eldest  bom  living. 

The  stages  and  symptoms  of  Inherited  Syphilis  are  clearly  presented 
in  the  subjoined  phenomenal  table  by  Mr.  Hutchinson : 


Pbimart  Staob. — The  infant  usually 
remains  without  Bymptoms  for  from  one 
week  to  three  months. 


This  stage  has  been  passed  through  by 
one  or  both  of  the  sufferer's  parents  with- 
in from  a  few  months  to  twenty  years  of 
the  infant's  birth.  The  infant  is  usually 
free  from  all  symptoms  at  the  time  of 
birth. 


Sbcondart  Stage. — Constitutional  or 
exanthematic. 

From  the  age  of  two  to  four  weeks  to 
the  end  of  the  flrst  year. 

This  stage  is  essentially  transitory,  and 
will  disappear  without  treatment,  if  the 
child  lives. 


Intbrm bdiatb  Staob. — Stage  of  la- 
tency. 


Inflammation  of  nasal  mucous  mem- 
brane causing  **  snuffles." 

A  symmetrical  and  usually  copious 
eruption  on  the  skin.  Wasting ;  fretful- 
ness ;  a  peculiar  odor ;  a  withered  senile 
aspect ;  inflammation  of  the  mouth  and 
condylomata  at  anus ;  iritis,  usually  sym- 
metrical ;  arachnitis,  and  slight  emision  ; 
disease  of  liver  (rare);  nodes  (very  rare). 
The  eruptions  which  occur  differ  from 
those  of  the  acquired  disease,  chiefly  in 
beine  more  moist,  und  in  preferring  the 
thighs  and  genitals.  These  differences 
may  in  part  be  due  to  peculiarities  in  the 
skin  of  young  infknts,  and  to  the  con- 
stant irritation  from  urine  to  which  the 
nates  are  liable.  Dry  scaly  rashes  are 
rare.  Iritis  is  much  less  frequent  than 
in  the  adult,  but  just  as  well  character- 
ized when  it  does  occur. 

This  stage  often  proves  fatal. 

The  patient  will  probably  be  wholly 
free  from  active  symptoms,  but  will  show 
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anatomical  character,  when  the  disease  is  not  too  rapidly  fatal  to 
«allow  of  these  pathological  features  to  become  developed,  as  in 
yellow  fever,  typhoid  fever,  plague,  cholera.  These  maladies  run  an 
acute  and  rapid  course ;  they  are  more  or  less  pyrexial ;  and,  in  the 
majority  of  mstances,  the  fever  which  accompanies  them  has*  a 
fixed  duration.  The  greater  number  of  them  are  contagious,  or 
capable  of  being  propagated  from  person  to  person,  under  certain 
conditions  not  yet  well  understood ;  and,  lastly,  all  of  them  are 
produced  by  an  extrinsic  poison,  either  of  a  raiasmatic  or  specifically 
contaminating  nature,  as  in  those  of  the  first  order,  or  by  the  im- 
planting of  a  specific  virus,  as  in  those  of  the  second  order. 

The  specificity,  so  to  speak,  of  these  diseases  consists  in  certain 
characters  which  distinguish  each  of  them  from  any  other  disease, 
and  in  the  constancy  by  which,  from  time  immemorial,  such  char- 
acters have  continued  to  distinguish  them.  Although  medical 
opinions  regarding  their  pathology  may  change,  yet  the  essential 
cnaracters  of  these  ''*' acute  specific  diseases"  are  not  known  to 
change.  Each  of  these  diseases  observes  a  constancy  and  regularity 
of  plan  in  the  construction  and  development  of  its  morbid  processes 
(Paget).  Each  of  them  has  some  essential  character  or  character- 
istics by  which  they  are  severally  distinffuishable.  The  course  of 
the  febrile  phenomena  is  found  to  be  distinctive,  the  duration  of 
the  febrile  state  not  less  so,  as  well  as  the  anatomical  signs  which 
distinguish  the  local  lesions,  the  development  of  which  is  concur- 
rent Mdth  the  general  or  constitutional  phenomena ;  and  of  all 
truths  relating  to  the  phenomena  of  disease,  the  most  important 
are  those  whicn  relate  to  the  order  of  their  succession.  Specificity 
cannot  be  denied  to  those  diseases  in  which,  during  their  natural 
course,  we  find  that  every  phenomenon  is  related  (in  a  uniform 
manner,  so  far  as  exact  investigation  has  extended)  to  certain  phe- 
nomena that  coexist  with  it,  and  to  others  that  have  preceded  and 
will  follow  it.  When  it  is  found  that  a  series  of  phenomena  occur 
in  (thousands,  millions)  x  number  of  instances  in  the  same  order, 
within  similarly  uniform  periods  of  time,  and  altogether  with  so 
much  regularity  that  those  who  are  instructed,  on  visiting  a  pa- 
tient for  the  first  time,  can  not  only  affirm  what  has  gone  before, 
but  may  predict  what  is  to  come  after  (the  highest  achievement 
of  science) — it  is  impossible  to  avoid  concluding  that  such  an  in- 
variable sequence  has  as  constant  a  cause.  This  conclusion  flows 
from  the  very  constitution  of  our  nature,  and  is  inevitable ;  and  on 
our  knowledge  of  the  facts  relating  to  such  order  of  succession  is 
founded  every  reasonable  anticipation  of  future  events,  and  what- 
ever power  we  possess  of  influencing  those  phenomena  in  the  man- 
agement of  the  disease,  to  the  advantage  of  our  patients  and  the 
community  at  large.  When  it  is  found,  moreover,  that  there  are 
many  series  of  these  phenomena,  which  may  be  called  a,  b,  c,  d, 
Ac.,  occurring  in  diflferent  persons,  and  at  different  times,  all  per- 
fectly distinguishable,  and  never  by  any  chance  capable  of  bein^ 
confounded  by  a  properly  trained  person,  it  is  impossible  to  avoid 
concluding  that  the  causes  of  a,  b,  c,  d,  &c.,  are  not  identical,  and 
must  be  in   fact  dissimilar.    Moreover,  mere   unifonnity  in  the 
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With  reffard  to  their  causes,  therefore,  each  of  them  appears  to 
be  produecS  by  some  distinct  morbific  agent — some  morbid  poison 
— ^a  poison  or  virus  which  is  capable  of  being  multiplied  m  the 
body  during  the  development  of  the  particular  disease.  In  this 
respect  they  are  capable  of  self-augmentation  (Paget).  JSo  evident 
fresh  cause  is  applied,  and  yet  the  disease  increases  (e.  g.,  syphilis^ 
smaU'pox^  vctccinia^  glanders^  hydrophobia^  and  malignant  pv^tvle). 
The  theory  of  each  of  them,  expressed  in  the  most  general  terms, 
is,  that  each  of  them  depends  upon  a  definite  specific  virus,  which 
induces  a  morbid  condition  of  the  blood ;  and  that,  during  the  de- 
velopment and  course  of  the  disease,  the  system  endeavors  to  dis- 
charge or  transform  in  some  way  the  peculiar  morbific  agents  which 
have  given  rise  to  the  symptoms,  or  which  have  multiplied  in  the 
body  during  the  course  of  the  aftection.  The  whole  blood  then 
seems  to  be  diseased,  and  nearly  every  function  and  sensation  in 
the  frame  is  impaired  or  disturbed  from  the  state  of  health,  before 
any  local  lesion  is  developed.  Sometimes,  indeed,  the  severest  con- 
stitutional disturbances  of  a  specific  kind  may  coexist  with  the 
smallest  local  development  of  any  specific  lesion  (Paget)  ;  and  Dr. 
Robert  Williams  has  justly  observed,  and  numerous  examples  have 
been  noticed,  in  which  "  it  may  be  laid  down  as  a  general  law,  that 
when  a  morbid  poison  acts  with  its  greatest  intensity,  and  produces 
its  severest  forms  of  disease,  fewer  traces  of  organic  alterations  of 
structure  will  be  found  than  when  the  disorder  has  been  of  a  milder 
character.  Time,  duration,  or  chronidty^  is  a  peculiarly  important 
and  characteristic  element  in  the  nature  of  these  diseases.  They 
run  a  definite  course ;  and  we  know  of  no  specific  remedy  which 
will  at  once  effect  a  cure  and  prove  an  antidote  to  the  poison.  The 
nearest  approach  to  an  antidote  is  that  of  quinine  in  the  malarious 
fevers.     They  have  all — (1.)  A  more  or  less  defined  period  of  incu- 

And  the  statistical  return  to  which  I  have  already  often  referred  (Parliamentary 
Paper,  1864,  No.  12)  contains  another  very  striking  illustration  of  tne  same  sort  of 
thing  :  England  has  627  registration  districts.  During  the  ten  years  1851-60,  scar- 
latina, smaTl-pox,  and  measles  were  (as  usual)  prevailing  more  or  less  throughout 
the  country,  producing  among  children  under  five  years  of  age  an  average  annual 
mortality  of  802  per  1W),000 ;  t.  «.,  by  scarlatina  419,  by  small-nox  103,  and  by  mea- 
sles 280.  In  626  of  the  registration  districts  there  were  deaths  (and,  for  the  most 
part,  in  not  inconsiderable  quantity)  from  one  or  more  of  those  causes;  not  quite 
invariably  from  all  of  them  ;  for  forty-three  of  the  626  (thanks,  no  doubt,  to  vacci- 
nation) had  not  any  death  by  small-pox,  and  among  the  forty-three  districts  which 
thus  escaped  mortality  by  small-pox,  there  was  one  which  also  had  not  even  a  single 
death  by  measles  ;  but,  with  these  exceptions,  all  the  626  districts  had  deaths  from 
the  three  diseases — deaths  by  measles,  deaths  by  small-pox,  deaths  by  scarlatina. 
But  the  627th  district  had  an  entire  escape.  In  all  the  ten  years  it  had  not  a  single 
death  by  measles,  nor  a  single  death  by  small-pox,  nor  a  single  death  by  scarlet 
fever.  And  why  ?  Not  because  of  its  general  sanitary  merits,  for  it  had  an  aver- 
age amount  of  other  evidence  of  unhealthiness.  Doubtless,  the  reason  of  its  escape 
was  that  it  was  insular.  It  was  the  district  of  the  Scilhj  hies ;  to  which  it  was  most 
improbable  that  any  febrile  contagion  should  come  from  without.  And  its  escape 
it  an  approximative  proof  that,  at  least  for  those  ten  years,  no  contagium  of  measles, 
nor  any  contagium  of  scarlet  fever,  nor  any  contagium  of  small-pox  had  arisen  spon- 
taneously within  its  limits.  I  may  add  that  there  were  only  seven  districts  of  Eng- 
land in  which  no  death  from  diphtheria  occurred,  and  that,  of  those  seven  districts, 
the  district  of  the  Scilly  Isles  was  one.  Still,  to  say  that  a  disease  is  contagious  is 
not  to  say  that  it  may  not  arise  without  contagion"  (Simon,  L  c). 
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that  to  some  extent  the  contagious  pus  may  retain  its  activity  when 
dry  enough  to  float  as  dust  in  the  air.  In  some  forms  of  milzbrand 
(including,  probably,  the  so-called  'malignant  pustule,' which  is  the 
best  known  human  form  of  the  disease)  the  highly  virulent  fluids 
can,  it  is  alleged,  infect  by  soakage  through  the  cuticle.  In  diph- 
theria the  characteristic  exudation  is  capable  of  infecting  by  contact ; 
and  though  often  the  disease  is  communicated  from  person  to  person 
without  any  manifest  transplantation  of  matter,  it  may  be  that  in 
such  cases  particles  of  the  decomposed  false  membrane  are  conveyed 
as  a  volatile  contagivm.  Cholera  and  typhoid  fever  send  forth  their 
respective  eontagia  for  the  most  part,  if  not  exclusively,  as  matter 
dissolved  or  suspended  in  the  evacuations  which  pass  from  the 
patient's  bowels ;  and  probably  these  evacuations  (which,  at  least  in 
cholera,  gradually  develop  their  full  infective  force  after  their  dis- 
charge from  the  body)  can  under  some  circumstances  bring  into 
similar  contagious  fermentation  the  excrement  with  which  they  are 
mingled  in  privies,  drains,  and  cesspools,  and  can  thus  convert  the 
effluvia  and  leakage  from  such  sources  into  means  of  extensive 
secondary  infection  of  air  and  water.  The  volatile  eontagium  of 
whooping-cough  is  probably  disengaged  in  large  quantities  by  the  air- 
passages,  and  as  it  forms,  is  sent  forth  with  tne  breath.  In  typhus, 
small-pox,  measles,  and  scarlatina  the  diffusion  of  volatile  eontagium 
occurs  to  a  vast  amount,  probably  with  all  exhalations  from  the 
body ;  and  in  addition  to  this,  eontagium,  more  or  less  fixed,  collects 
abundantly  about  the  patient's  person  and  bedding ;  and,  in  a  far 
less  deffree,  something  of  the  same  sort  probablv  occurs  in  erysip- 
elas" (biMON,  L  c).  As  regards  thespreaclor  modes  of  propagation 
of  these  diseases,  each  ot  them  "  has  its  own  laws  of  communica- 
bility, — ^laws  which  must  be  properly  understood  if  the  danger  of 
contagion  is  to  be  guarded  against.  The  communication  of  some 
diseases  (of  sraJnes^  for  instance,  and  favus)  is  not  bv  any  true 
product  of  the  human  body,  but  consists  in  the  migration  of  para- 
sites, or  germs  of  parasites,  animal  or  vegetable,  from  one  person's 
body  to  another, — a  migration  which  of  course  the  recipient  may 
to  any  extent  facilitate  by  dirty  personal  habits,  and  which,  as 
regards  some  parasitic  diseases,  can  scarcely  be  conceived  to  occur 
otherwise  than  in  consequence  of  such  habits  "  (Simon).  "  The  com- 
munication of  the  diseases  that  have  been  now  considered  takes 
place  by  that  process  which  is  distinctly  called  zymotic  :*  in  the 

♦  "Some  of  these  exprespions,'-  says  Mr.  Simon,  '*  are  meant  to  hesitate  between 
two  particular  assertions.  In  this  respect  they  correspond  to  the  uncertainty  which 
at  present  prevails  as  to  the  exact  nature  of  some  or  all  morbid  ferments.  A  few 
years  ago  it  might  have  seemed  permissible  to  describe  without  reserve  the  contagion 
of  the  zymotic  diseases,  as  but  some  changing  organic  material  of  the  first  affected 
body.  At  present,  however,  reserve  on  that  point  is  necessary.  That  the  power  of 
contagiousness  is  associated  with  such  changing  organic  material  is  certain  ;  but 
whether  the  power  be  proper  to  the  material^  or  be  only  amtingenily  its  attribute, 
seems  to  require  further  investigation.  The  recent  very  interesting  experiments  of 
Professor  Shroeder  in  Germany,  and  of  M.  Pasteur  in  France  (published  respec- 
tively in  Wohler  and  Liebig's  Anmilen  tier  Chemie,  and  in  the  Cumptea  Rendtts  de 
VAeadtmie  des  Sciericea)^  aim  at  proving,  most  extensively,  an  essential  dependence 
of  specific  fermentatory  and  putrefactive  changes  on  the  presence,  in  each  case  re- 
•pectivelyi  of  some  characteristic  molecular  living  thing ;  and  they  give  it  to  be 
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Effects  of  Pood  on  the  Animal  Economy. — The  great  fact  which  re- 
cent chemical  and  physiological  investigations  have  established 
may  be  expressed  thus:  "  That  the  vanous  alimentary  substances  made 
VLse  of  by  ynari  and  anim/ils  contain  at  least  four  classes  of  constituents^ 
each  of  which  performs  its  own  assigned  function  in  the  living  animal 
economy.  If  the  substance  contains  nitrogen^  it  seem^  most  fitted  for  the 
nourishment  of  tissue^  and  has  been  called  plastic  or  nitrogenous  ;  if  it 
is  deficient  in  nitrogen,  and  has  an  excess  of  carbon  or  hydrogen,  it  ap- 
pears to  undergo  combustion  in  the  body,  and  is  called  a  non-nitrogenous 
or  a  respiratory  element  of  food  {hyaro-carbons) ;  if  it  is  fatty  in  its 
nature,  it  performs  the  double  duty  of  maintaining  animal  warmth,  and 
qf  assisting  in  the  assimilation  of  nitrogenous  compounds  ;  and,  lastly, 
if  it  is  saline  in  its  quality,  it  goes  to  build  up  the  solid  textures  of  trie 
animal  frame,  and  aids  the  important  work  of  carrying  new  materials 
into  the  system,  and  eld  or  effete  matter  out  of  iV  (Lbtheby).  Man 
and  animals  cannot  maintain  health  if  their  food  does  not  contain 
all  of  these  constituents ;  and  common  instinct,  with  experience, 
tells  us  that  these  classes  must  be  associated  in  due  proportions, 
under  a  variety  of  modifying  circumstances.  There  are  undoubted 
habits  of  feeding  which,  whue  thev  appear  to  be  dictated  by  com- 
mon instinct,  are  also  sanctioned  by  science.  For  example,  white 
meat  being  deficient  in  fat,  bacon  is  eaten  with  veal  and  with  fowl ; 
melted  butter  is  used  with  fish  ;  eggs  and  butter  are  mixed  with 
sago,  tapioca,  and  rice ;  cheese  is  eaten  with  maccaroni ;  salads  and 
vinegar  are  eaten  with  cold  or  salted  meat ;  a  vegetable  is  mixed 
with  an  animal  diet ;  bread  is  eaten  with  butter,  bacon  with  greens, 
pork  with  pease  pudding,  and  so  on.  Old  habits  and  instincts  not 
only  declare  that  these  combinations  are  compatible,  but  Science 
informs  us  now  why  such  combinations  are  demanded  for  the  main- 
tenance of  health ;  and  when  they  cannot  be  obtained,  health  is 
endangered,  the  constitution  is  gradually  altered,  temperament  is 
modified,  life  is  shortened,  families  extinguished,  armies  are  swept 
from  their  encampments,  and  races  of  men  from  the  face  of  the 
earth. 

The  experience  of  Dr.  Christison  (who  has  paid  great  attention 
to  this  subject  for  the  last  twenty-four  years)  has  shown, — (1.) 
That  the  most  successful  dietaries  for  bodies  of  men,  deduced  from 
practical  observation,  contain  carboniferous  and  nitrogenous  food 
in  proportion  of  about  three  of  the  former  to  one  of  the  latter  by 
weight.  (2.)  That  while  nitrogenous  may  replace  carboniferous  food 
for  supporting  respiration,  thouah  at  a  great  loss,  carboniferous  food 
(without  nitrogen)  cannot  replace  nitrogenous  food  for  repairing 
textural  waste.  (3.)  The  daily  amount  of  nutritive  principles  of 
both  sets  must  increase  with  exercise  and  exposure,  otherwise  the 
body  quickly  loses  weight,  and  ere  long  becomes  diseased.  If  the 
above  proportion  between  the  two  sets  be  maintained,  the  weight 
of  real  nutriment  per  day  varies,  for  adults  at  an  active  age,  oe- 
tween  seventeen  and  thirty-six  ounces ;  the  former  being  enough  for 
prisoners  confined  for  short  terms,  the  latter  l>eing  recjuired  for 
Keeping  up  the  athletic  constitution,  or  that  which  is  capable  of 
great  continuous  muscular  ettbrts.    (4.)  Dietaries  ought  never  to 
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and  carboniferous  food  the  proportions  come  out  differently.  One  part 
of  nitrogenous  food  to  from  3  to  6  parts  of  carboniferous  (1  to  4  being 
the  mean)  forms  the  usual  proportion  in  apparently  all  nations  (Parres). 

The.histogenetic  nature  of  food  must  be  determined  by  direct  physio- 
logical investigation,  which  should  show  comparatively  the  different  influ- 
ence of  aliments  upon  the  metamorphosis  of  matter  in  the  essential  ani- 
mal tissues. 

Professor  Panum,  of  the  University  of  Copenhagen,  recently  instituted 
a  series  of  experiments  to  ascertain  the  degree  of  accuracy  with  which  it 
is  possible^  by  quantitative  determinations  of  urea,  to  discover  how  much 
albumen  an  individual  can  actually  appropriate^  idigest^  and  decoTnpose^ 
from  an  indefinite  quantity  of  food^  consisting  solely  of  albuminous  matter 
and  waier.  His  experiments  were  made  on  a  dog,  and  he  chose  the 
purest  albuminate  which  can  be  produced  in  the  pure  state, — ^the  gluten 
of  wheaten  meal.  The  proportion  between  the  dry  albuminate  taken  and 
the  urea  produced  was  strikingly  constant,  being,  in  full  feeding,  1  : 
4.35  ;  in  medium  feeding,  1  :  3.58 ;  and  in  slight  feeding,  1  :  2.81. 

Professor  Panum  also  conducted  a  series  of  experiments  with  a  view 
to  the  solution  of  the  practical  question,  whether  the  production  of  urea 
can  serve  also  as  a  measure  of  the  histogenetic  nutritive  value  of  such 
foods  as  along  with  albuminates  contain  carbo-hydrates  or  fat  in  any  con- 
siderable quantity?  It  would  appear  upon  the  whole  that  1550  grains  of 
starch  with  500  grains  of  butter  diminished  the  production  of  urea  toler- 
ably equally  by  about  31  grains,  corresponding  to  about  172  grains  of 
dry  albuminous  matter.]* 

Approximately,  it  may  be  concluded  that  a  full-grown  man  of 
average  weight  (140  to  150  lbs.)  and  height  (5  feet  7  inches)  requires 
one'tweniieth  part  of  his  weight  in  food  during  the  twenty-four  hours ; 
that  \9^^  seven  or  seven  and  a  Aa^/*  pounds  of  food,  including  solids  and 
liquids  ;  one  to  one  and  a  Aa//*  pounds  (16  to  24  ounces)  being  solids, 
the  rest  water  (Parkbs). 

On  an  average,  it  is  found  that  a  man  requires /o?^r  or  five  ounces 
of  chemically  dry  nitrogenous  food  daily :  that  in  a  state  of  rest 
he  will  require  three  and  a  half  ounces ;  under  a  state  of  considerable 
exertion^y^  and  a  Ao/f  ounces;  and  under  extraordinary  exertion 
he  may  require  as  much  as  six  and  a  half  or  even  seven  ounces  of 
dry  nitrogenous  aliment  daily.  The  quantity  of  hydro-carbonifer- 
ous aliment  required  to  keep  a  man  in  health  cannot  be  less  than 
frora  fourteen  and  a  half  to  fifteen  ounces  in  twenty-four  hours;  and 
even  nineteen  to  twenty-two  ounces  under  great  exertions.  The 
amount  of  fatty  matters  ought  to  equal  about  half  the  quantity 
of  the  nitrogenous  aliment.  But  in  a  state  of  rest  a])out  one  ounce 
in  the  twenty-four  hours  will  be  sufficient ;  while  under  great  exer- 
tion two  and  a  Afl^/*  ounces  may  be  required  daily.  The  amount  of 
WATER  required  varies  from  seventy  to  one  hundred  and  thirty  ounces  ; 
and  the  salts  supplied  in  the  food  should  amount  to  from  half  an 


*  [For  much  late,  interesting,  and  valuable  matter  on  the  constituents  of  food  and 
its  relation  to  animal  heat,  and  muscular  work,  consult  On  the  Food  of  Man  in  Rela^ 
tkmtohi9  Useful  Work.  By  Lyon  Playfair,  C.B.,  F.R.S.  Edinburgh,  1806.  Re- 
view  of  Panum  on  Food^  Br.  &  For.  Med.  Chir.  Rev.,  July,  1866.  Dr.  F.  Donders 
(hi  the  Conatituenta  of  Food,  Dublin  Med.  Journal,  February  and  May,  1866.] 


784 


SPECIAL  PATHOLOGT — DIETIC   DISEASES. 


ounce  to  an  ounce  daily,  consisting  of  chloride  of  sodium^  chloride  of 
potassium,  salts  of  lime  and  magnesia,  carbonates,  citrates,  lactates, 
and  acetates  (Parkes). 

TABLE  I.— NUTRITIVE  VALUE  OP  FOODS  IN  100  PARTS  (Pakkw). 


Meat  without  Bone,*     .     .    .     .     . 

Pat  of  Meat.t 

Bread  of  average  quality  (White) 

Wheaten), / 

Starch,     

Pat, 

Pease, 

Potatoes, 

Rice, 

Milk, 

Maize  (after  Pozziate), 

(Von  Bilra),  .     .    .     . 


(I 


Water. 


74 
08 

40 


15 

74 

10 

87 

18.5 

10.6 


Nitro- 

(onoofl 

Vat. 

Sabatanow. 

16 

9 

14 

14 

8 

1.4 

•  •• 

•  •  • 

••• 
100 

24.4 

2.6 

1.5 

0.6 

8.8 

0.8 

4.3 

8.7 

9.9 

6.7 

15.09 

8.8 

Oarbo-hydratea, 

Starch,  aod  Sugar. 


51 

100 
240  of  Sterch. 
49 
29 
85.2 
5.2 
64.5 
67.46 


*  The  mean  of  aaaal  •tetameDte. 

t  Oalcalatad  hj  Dr.  Parkee  from  the  atatementi  of  Lawas  and  Gilbert. 

TABLE  II.— DIETARIES  AND  THEIR  NUTRITIVE  VALUES  fLBTHEBT). 


WasKLT  OomuMPTioir  in  Ouhcbs. 

DAZLTDmo. 

Bread 

or 
Biaevit 

Meat. 

Potato. 

Meal, 
Ac 

Milk. 

Cbaaae. 

Batter. 

Car- 
bonlf. 
arona. 

Nitro> 
ganoua. 

TdU! 

iotid 

Natri- 

meat 

140 

84 

a  • 

■  • 

a  • 

a  a 

S.6 

12.7 

40 

IflL? 

112 

•  • 

•  • 

a  • 

a  • 

•  • 

•  • 

8.2 

lA 

9.6 

121 

•  • 

•  • 

23 

80.6 

a  • 

12.4 

aje 

14A 

172 

7.8 

3.2 

22.8 

16.4 

3.6 

16.7 

8.1 

18J 

1S8 

14.6 

63.4 

27.2 

41.6 

16 

18.2 

86 

2L7 

112 

•  • 

•  • 

28 

•  ■ 

a  a 

11.2 

1.0 

13J 

ao 

7.6 

162 

73 

176 

a  • 

19.0 

8A 

22.4 

76 

10 

176 

100 

176 

a  • 

27.0 

4.6 

8L6 

66 

•  • 

192 

70 

70 

•  a 

19.6 

2.9 

22A 

66 

•  a 

192 

60 

170 

a  • 

20.6 

ZA 

ttJ 

64 

a  * 

210 

70.6 

170 

a  a 

22.0 

3.6 

26.6 

66 

•  • 

•  • 

119 

210 

a  a 

22.2 

8J 

26.0 

66 

■  • 

a  • 

168 

210 

a  t 

27.8 

4.7 

326 

166 

16 

62 

22 

21 

•  a 

16.3 

3.1 

19i4 

161 

86 

112 

12 

12.8 

•  • 

18.4 

8.6 

22j0 

112 

16.6 

61 

17 

84 

6.2 

l,i 

14.2 

2.8 

17.0 

90 

14 

82 

a  ■ 

106 

a  a 

3.6 

\\A 

2.3 

13.4 

114 

23 

66 

16 

14 

7 

W» 

13.2 

4.0 

17.2 

03 

62 

66 

14 

7 

a  a 

8Jt 

12.1 

8A 

UA 

112t 

112 

•  • 

a  • 

a  a 

a  a 

14.6 

4.8 

19A 

168 

84 

112 

•  • 

•  1 

•  • 

19.4 

4.8 

tAa 

112 

112 

66 

4* 

•  1 

a  a 

\tA 

4.9 

21A 

140 

112 

66 

66* 

a  % 

a  a 

22.2 

6.6 

XTA 

168 

.. 

•  • 

168* 

•  1 

•  • 

30.7 

8.8 

34A 

112t 

112 

66 

•  • 

%  « 

•  a 

17.7 

6.0 

22.7 

140 

140 

■  • 

28 

•  4 

■  • 

17.8 

6.2 

84jO 

320 

96 

64 

•  • 

•    1 

12 

4 

18.6 

7.T 

9S.3 

122 

•  • 

224 

224 

«  a 

. . 

87,1 

70 

44.1 

280 

126 

28 

a  • 

210 

a  a 

49 

42iK 

8J 

h\A 

BlITi. 


Phyeiologlcal,  .    .    .    . 
Prlfion  PunlFhment, 
B.  County  and  Borough 
Jaila— 

Under  7  daye,  . 

Not  bard  labor, 

Hard  labor,  .    . 
Scotch  Priione~ 

Under  3  days?  • 

Not  hard  labor, 

Hard  labor,   .    . 
Irlab  Prieona— 

Under  1  month, 

Not  hard  labor, 

Hard  labor,  .    . 
MlliUry  Prfnons^ 

Under  84  days, . 

Over  84  days,  . 
Destitute  Dabtora, 
Convict  Prisons,  . 
Unions  (Adults),  . 
Unions  (Chlldn*n), 
Lunatic  Asylums, 
Public  UoepltalB, . 
Army — 

Crimea,     .    •    . 

Home,  .... 

Madras,    .    .    . 

Bombay,   .    .    . 

Field  (India),     . 

Navy. 

1  Naiigator  (Crimea), 
i  Navigator  (Home), 
Benrkskshire  Laborer, 
Yorkshire  Laborer,  . 


In  this  tabYeonly  the  most  important  articles  of  diet  are  mentioned,  although  the  otbara,  azaepting  baM, 
spirits,  tea.  and  coffee.  ar«  calculated  in  the  dally  consumption.  (•)  are  rations  af  rice,  and  (t)  ratioas  of  bi«- 
euit.    Oruol  is  caleuUted  at  thA  rate  of  two  ounces  m^al  per  pint 

X  A  name  given  to  those  laborers  who  are  employed  In  excavating,  and  soeh-1f ka  laborlotu  work,  oAtuy 
eouneetad  with  the  oonstruetion  of  railways.    They  are  also  fometimaa  eallad  **  Bavvias.** 
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To  determine  by  calculation  the  amount  of  these  different  ali- 
ments, and  therefore  the  nutritive  value  of  a  given  diet,  the  follow- 
ing scale  is  given  (Table  I).  It  showe  the  mean  amount  of  water, 
DitrogenouB  substances,  fat,  and  carbo-hydrates — starch  and  sugar 
— which  ought  to  be  contained  in  100  parts  of  each  of  the  eub- 
Btances  in  common  use  mentioned  in  Table  I.* 

The  calamities  which  befell  our  soldiers  in  the  Crimea  (in  1854) 
show  that  the  dietaries  of  working  men  cannot  be  safely  reduced 
below  the  physiological  standard ;  and,  in  the  words  of  Dt.  Chris- 
tison, "  any  person  conversant  with  the  science  of  the  present  subject 
could  have  foretold,  as  a  certain  consequence,  sooner  or  later,  of  their 
dietary,  that  the  British  would  fall  into  the  calamitous  state  of 
health  which  befell  them  in  the  Crimea." 

The  preceding  very  interesting  tables  (II  and  III)  of  dietaries 
and  their  nutritive  values,  and  oi  the  nutritive  values  of  foods,  by 
Dr.  Letheby,  of  London,  are  ^ven  here  to  show  the  actual  propoi^ 
tions  in  which  various  substances  used  as  food  are  associated  in  the 
several  public  dietaries  of  the  country,  and  as  a  guide  to  the  stu- 
dent of  medicine  when,  as  a  practitiouer,  it  may  often  be  his  lot  to 
devise  and  construct  scales  of  diet  suited  to  various  conditions  of 
existence. 
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"  Experience  has  shown,"  says  Dr.  Letheby,"  that  there  are  certain 
articles  of  food  which  are  not  particularly  nourishing  in  them- 
selves, but  which  serve  some  very  important  purposes  in  the  animal 
economy.  This  is  the  case  with  tea  and  coftee :  in  fact,  the  use  of 
a  vegetable  infusion,  containing  astringent  matter  and  an  active 
principle  rich  in  nitrogen,  has  been  almost  universal  among  man- 
kind from  the  earliest  times." 

"  The  physiological  action  of  these  beverages  appears  to  be  of  a 
somewhat  singular  kind ;  for  while  they  excite  the  brain,  they  calm 
the  nervous  system  generally,  and  though  they  produce  a  state  of 
wakefulness  and  activity,  yet  they  also  induce  a  species  of  languor 
and  repose.  Lehmann  has  ascertained  by  experiment  that  coffee 
greatly  diminishes  the  wear  and  tear  of  the  system ;  it  oils  the 
machinerv,  as  it  were,  and  checks  the  waste  of  friction ;  for  those 
who  use  it  find  that  during  active  exercise  the  destruction  of  tissue 
is  prevented,  and  that  there  is  less  demand  for  food ;  in  fact,  with 
a  maximum  of  work  to  perform,  and  a  minimum  of  food  to  accom- 
plish it,  he  will  best  sustain  his  vital  power  who  resorts  now  and 
then  to  a  cup  of  tea  or  coftee.  Hence  its  value  as  a  means  of  econ- 
omizing food,  and  hence  its  importance  to  the  poor  laboring  man." 
In  many  of  our  large  merchant-ships  the  crews  are  engaged  on  the 
condition  that  coftee  shall  take  the  place  of  grog ;  and  those  cap- 
tains who  are  careful  of  the  health  of  the  men,  give  them  warm 
coffee  before  or  after  they  have  been  aloft  in  cold  and  stormy 
weather — a  practice  which  cannot  be  too  much  overvalued. 

Effects  of  Overfeeding.^Too  much  respiratory  food  favors  the  de- 
velopment of  fat,  and  checks  the  proper  nutrition  of  the  muscular 
tissues ;  hence  it  is  that  rice-feeciers  and  potato-eaters,  and  those 
who  indulge  in  fermented  liquors,  are  often  bloated  in  their  ap- 
pearance, become  extremely  fat,  and  are  not  capable  of  prolonged 
exertion.  The  brewer's  drayman  is  a  bad  subject  for  the  wards  of 
an  hospital ;  for  though  he  usually  has  all  the  appearance  of  a  man 
possessed  of  great  muscular  strength  and  vital  endurance,  yet  he  is 
not  so  in  reality,  for  the  muscular  tissues  have  been  encroached 
upon  by  fat,  and  the  general  power  has  been  weakened  by  an  undue 
influence  of  the  respiratory  element.  Most  of  the  animals  in  our 
menageries,  from  a  too  liberal  allowance  of  respiratory  food,  die 
from  fatty  degeneration.  Accumulation  of  the  nitrogenous  ele- 
ments in  the  blood  is  often  also  a  prolific  source  of  disease,  and  their 
non-elimination  (as  shown  in  previous  pages)  is  conducive  to  the 
propagation  and  development  of  many  miasmatic  diseases.  Atten- 
tion has  now  been  drawn  to  the  influence  of  such  a  condition  in  es- 
tablishing the  characteristic  diseases  of  overfed  convicts  (Lktheby, 
Thompson). 

[Corpnlenoe. — This  is  one  of  the  most  distressing  results  from  the  effects 
of  overfeeding,  or  from  perverted  assimilation.  The  adipose  tissue 
ought  to  form  about  one-twentieth  part  of  the  weight  of  man,  and  one- 
sixteenth  of  woman.  Corpulence  is  to  be  considered  a  disease  when  "  it 
renders  persons,  from  a  difficult  respiration,  uneasy  in  themselves,  and, 
from  the  inability  to  exercise,  unfit  for  discharging  the  duties  of  life  to 
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ing  long  confinement  from  surgical  operations,  or  chronic  diseases,  in 
which  general  nutrition  is  not  affected. 

Prognosis. — When  it  shows  itself  in  early  infancy  and  goes  on  increas- 
ing with  age,  it  is  incurable.  In  childhood  and  early  puberty  it  may  be 
checked.  The  later  it  is  developed  the  easier  it  is  controlled.  Excessive 
corpulence  does  not  betoken  long  life.  Daniel  Lambert  (740  pounds), 
died  in  his  fortieth  year;  and  Bright,  of  Maiden  (616  pounds),  only  lived 
twenty-eight  years.*  Dancel  mentions  the  case  of  a  man  (640  pounds), 
who  died  suddenly,  suffocated  with  fat,  at  about  thirty  years  of  age. 
There  is  always  in  such  persons  a  tendency  to  fatty  degenerations  of  the 
organs. 

Treatment. — By  modification  of  the  diet,  we  are  measurably  able  to 
hinder  the  tendency  to  the  formation  of  fat  in  the  system,  and  even,  to  a 
certain  extent,  to  lessen  present  amount,  without  otherwise  doing  harm 
to  the  sufferer;  but  the  treatment  must  be  managed  with  care  and  discre- 
tion. A  neglect  of  the  due  adjustment  between  the  fats  andtilbuminates 
in  the  food  is  often  followed  by  serious  disorder  of  the  nervous  system^ 
feeble  digestion,  obstinate  constipation,  gouty  symptoms  (from  accumu^ 
lation  of  the  lithates),  general  sluggishness,  and,  in  time,  evidences  of 
some  degree  of  malnutrition,  as  the  writer  has  several  times  had  occasion 
to  notice  in  those  undergoing  the  so-called  "  Banting  process."  It  should 
be  borne  in  mind,  too,  that  the  capability  for  muscular  work  does  not 
depend  alone  on  the  degree  of  development  of  the  sarcous  elements,  but 
also  on  nervous  action,  and  that  fat  is  a  nerve-nourisher,  and  its  absence 
cannot  fail  to  be  felt  in  the  nervous  system ;  the  limited  endurance  of 
prize-fighters,  whose  nerve-tissue  is  starved  during  "training,"  is  well 
known.  There  exists,  also,  a  certain  relation  between  heat  produced  and 
muscular  work,  and  both  are  derived  from  the  chemical  energy  of  noni- 
nitrogenous  as  well  as  nitrogenous  matters  (Bonders).-)*  The  drift  in 
man  everywhere  is  toward  mixed  food,  and  with  its  use  the  best  physical 
state  is  reached.  Experience  shows  that  the  deprivation  of  the  starches 
can  be  borne  for  a  long  time,  if  fat  be  given ;  but  the  deprivation  of  fat 
is  ill-borne,  even  if  starches  be  given.  In  many  disorders  of  malnutrition, 
fiit  is  found  efficient  as  among  the  remedies,  meeting  some  indication, 
and  supplying  some  want.  The  salts,  too,  especially  those  which  form  car- 
bonates in  the  system,  are  necessary  to  the  integrity  of  the  molecular  cur- 
rents, and  form  parts  of  nearly  all  the  tissues ;  they  exist  chiefly  in  fresh 
vegetables.  Hence  the  necessity  of  watchfulness  and  prudence  in  regu- 
lating the  food  in  corpulency.  When  living  exclusively  on  animal  food, 
upon  the  setting  in  of  any  unpleasant  symptoms,  the  rigorous  nitroge- 
nous diet  must  be  modified.  It  should  be  remembered  too,  that  mental 
workers  do  not  bear  abstinence,  and  particularly  deprivation  of  the  fats 
and  carbohydrates,  so  well  as  body  workers. 

Although  all  corpulent  persons  are  not  huge  feeders,  a  large  number 
of  them  are ;  they  must ''  leave  gormandizing."  The  oleaginous,  starchy, 
and  saccharine  articles  of  food  should  be  sparingl}^  taken,  or,  for  a  while, 
abstained  fi*om,  under  the  rules  already  laid  down.  The  meals  should  be 
light,  and  eaten  at  comparatively  brief  intervals — shortening  the  process 
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^f  iiiZRacaia.  jmi  leaBeiiiiur  til*  ciiae  sbt  nous  of  §ocd  shmD  lie  in  the 
^imaiMi.  Liqniiia.  sad  es^pcH^xalbr  wster.  »hoaId  be  taken  in  snwQ  qiupi* 
ti£ii».  laui  as  dfte  emi  of  the  meaL  The  Maunnt  of  alcohol  pcnnitted 
^tir.iiiit  'i«  T^Tj  flnaiL:  mmt  vhait  xc  »  dtzecclj  &  fiK-fomier,  bat,  as  BodLSf^ 
experimeiLDi  havct  ^)«iu  ic  fiimxniBhea  the  exeieCion  of  carbon.  Mah 
Iii|iif)C9  and  ehawpaiern*^  shoaki  be  atnctlj  pfohibcted.  Tbe  liglit  wim 
of  Fnace  azui  «3eniiaaT.  mixed  with  VieliT  water,  nuj  be  allowed.  If 
Sisa  ft»  iiiiKiffed  opDo.  it  mnst  be  used  wftboot  milk  or  sogar:  a  slice  of 
kmt'jiu  RuiKuuL  fibriiion.  maT  be  tfarowa  on  tofk.  Tiirkiah  baths  may  be 
often  prescribed  wfth  adruitase.  if  thej  are  fi>i]owed  bj  a  feeling  of 
-*<^jrkiiief>«f.'*  xa.*i  a*:c  of  Ia:$«£iDie.  an«i  there  is  no  reason  to  suspect  Istlj 
de-2enen£if:>n  of  inj  internal  organ.  Warm,  alkaline,  and  salt  baths, 
are  «>f  use  bj  their  acdon  on  the  skin,  and  shonld  be  aided  br  dailj  lnc> 
tioa  oTer  the  wiiole  body.  During  the  ime  of  the  nitrogencms  diet.  Dr. 
T.  K.  Caambers  recommends  fiill  doses  of  the  liqmnr patoif^m  daily;  and 
£»9aceL  the  hi^^myt^tie  of  mdm^  Fire  to  ten  grains  of  tartaric  acid  are 
di^stHTei  in  two^thirds  of  a  tnmbler  oi  cold  water,  and  from  thirty  graim 
to  one  •Irachm  of  bicarbonate  of  aoda  are  added:  two-thirds  of  the  8<4b» 
tion  to  be  drnnk  during  eiferfescence.  {  Trmte  Thforique  et  PraHque  di 
rOhi^itJi  {fn>p  yr>M/id  fmi^irmpfAmiU  etc.  Par  F.  DanceL  Paris,  1862.) 
Tbe  writer  has  eiren  with  adTsntatre,  as  he  thinks,  and  with  a  Tiew  to 
better  tolerance  of  the  nitrogenoos  diet,  both  phosphoric  and  citric  acidi, 
and  krmon-joice.  Bronude  of  ammonium  has  beoi  rectHnmended.  Actire 
exercise,  in  the  open  air  and  in  sunlight,  most  not  be  neglected.  Dance! 
claims  that  Jf*:ammnmy  possesses  the  special  property  of  bringing  oa 
greasy  dejections,  (at,  after  its  use  for  awhile,  coming  away  in  the  stoolSf 
and  sometimes  in  lumps.  He  associates,  in  his  treatment  of  oorpukace, 
aloog  with  the  received  dietetic  rules,  doses  of  the  iinciure  of  pmrt 
9cammony,  ^Tesa  before  breaklkst,  erery  second  or  third  day,  in  a  ca|K> 
sule :  he  asserts  that  it  is  well  borne  by  the  stomach.  The  resin  of  scsm- 
monj  being  less  irritating,  might  be  advantageously  substituted.  Local 
supporters,  in  the  form  of  body  and  breast  belts,  may  be  worn  with 
comfort. 

Mr.  Banting,  the  court  undertaken  whose  pamphlet  On  Corpuienrt  it 
so  widely  known,  was  placed  under  the  following  dietary  by  Mr.  William 
Harvey,  a  London  surgeon,  who.  in  prescribing  it,  followed  out  the 
already  published  views  of  Dr.  Chambers  and  of  DanceL 

BreoL'/aitt — Four  or  five  ounces  of  beef,  mutton*  kidneys,  boiled  fish, 
bacon,  or  cold  meat  of  any  kind  (except  pork),  a  laige  cup  of  tea  (with- 
out milk  or  sugar),  and  one  ounce  of  dr}*  toast.  Dinner — Five  or  six 
ounces  of  any  fish  (except  salmon  or  eels),  any  meat  (except  pork),  any 
vegetables  (except  potatoes  or  rice),  one  ounce  of  dry  toast,  fruit  out  of 
any  pudding,  any  kind  of  poultry  or  game,  and  two  or  three  glasses  of 
good  claret,  sherrj*.  or  Msideira  (champagne,  port,  or  beer  forbidden). 
Tea — Two  or  three  ounces  of  fresh  fruit,  or  a  rusk  or  two,  and  a  cup  oi 
tea  without  milk  or  sugar.  The  tea  may  be  very  much  enjoyed  when 
taken  in  the  Russian  fashion — ?.  f*.,  with  a  thick  slice  of  lemon  floating 
on  the  top  instead  of  milk.  Supper — Three  or  four  ounces  of  meat  or 
fish,  nimilar  to  dinner,  with  a  glass  or  two  of  claret.  Night<*ap^  if  required, 
a  tumbler  of  grog  (gin,  whisky,  or  brand}',  without  sugar),  or  a  glass  or 
two  of  claret  or  sherry. 

The  quantities  of  the  different  articles  specified  in  this  liberal  diet-rolL 
Mr.  Banting  states,  must  be  lefl  to  the  natural  appetite,  but  for  himself 
he  took  at  breakfast  six  ounces  of  solid  and  eight  of  liquid  food ;  at 
dinner,  eight  ounces  of  solid  and  eight  of  liquid;  at  tea,  three  ounces  of 
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solid  and  eight  of  liquid ;  at  supper^  foar  ounces  of  solid  and  six  of 
liquid ;  and  the  nightcap  he  introduces  to  show  that  it  is  not  injurious ; 
whilst,  for  the  encouragement  of  smokers,  it  may  be  mentioned  that 
tobacco  is  allowable. 

When  Mr.  Banting  began  this  treatment  in  August,  1862,  he  weighed 
202  lbs.,  and  after  a  year's  perseverance  in  it,  in  September,  1863,  he 
had  lost  46  lbs.,  and  had  reduced  his  girth  12i  inches.] 

Effects  of  Deficient  Food — "  A  deficiency  of  food,  especially  of  the 
nitrogenous  part,  quickly  leads  to  the  breaking  up  of  the  animal 
firame.  Plague,  pestilence,  and  famine  are  associated  with  each 
other  in  the  public  mind,  and  the  records  of  every  country  show 
how  closely  they  are  related.  The  medical  history  of  Ireland  is 
remarkable  for  the  illustrations  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.  Always  the  habitat  of 
fever,  it  every  now  and  then  becomes  the  very  hotbed  of  its  propa- 
gation and  development.  Let  there  be  but  a  small  failure  m  the 
usual  imperfect  supply  of  food,  and  the  lurking  seeds  of  pestilence 
are  ready  to  burst  into  frightful  activity.  The  famine  of  the  pres- 
ent century  is  but  a  too  forcible  illustration  of  this.  It  fostered 
epidemics  which  had  not  been  witnessed  in  this  generation,  and 
gave  rise  to  scenes  of  devastation  and  misery  which  are  not  sur- 
.passed  by  the  most  appalling  epidemic  of  the  Middle  Ages.     The 

5>rincipal  form  of  the  scourge  was  known  as  the  contagious  famine 
ever  (t^hus),  and  it  spread,  not  merely  from  end  to  end  of  the 
country  in  which  it  had  originated,  but,  breaking  through  all  boun- 
daries, it  crossed  the. broad  ocean,  and  made  itself  painfully  mani- 
fest in  localities  where  it  was  previously  unknown.  Thousands  fell 
under  the  virulence  of  its  action,  for  wheresoever  it  came  it  struck 
down  a  seventh  of  the  people,  and  of  those  whom  it  attacked  one 
out  of  nine  perished.  Even  those  who  escaped  the  fatal  influence 
of  it  were  left  the  miserable  victims  of  scurvy  and  low  fever. 
Another  example,  not  less  striking,  of  the  terrible  consequences  of 
what  may  be  truly  called  famine,  was  the  condition  of  our  troops 
during  the  early  part  of  their  sojourn  in  the  Crimea,  in  1854.  With 
only  just  enough  of  food  to  maintain  the  integrity  of  the  system 
at  a  time  of  repose,  and  at  ordinary  temperatures,  they  were  called 
upon  to  make  large  muscular  exertions,  and  to  sustain  the  warmth 
or  the  system,  in  the  midst  of  severe  cold"  (Letheby). 

In  cases  of  very  gradual  starv^ation  an  urgent  feeling  of  hunger  is 
not  a  prominent  symptom,  and  even  when  it  exists  at  first,  it  usually 
soon  diminishes,  and  is  succeeded  by  a  feeling  of  exhaustion  and 
fidntness,  and  even  loathing  of  food,  if  abstinence  has  been  long 
protracted  (R.  B.  Holland).     The  mental  condition  connected  with 

Sovertjr  may  in  part  account  for  this  deficiency  of  appetite.  A 
epression  produced  on  the  nervous  system  is  very  early  manifested 
in  the  impaired  energies  of  all  the  vital  functions,  the  weakened 
conditions  of  the  intellectiial  faculties  and  moral  feelings,  and  dimi- 
nution of  the  general  sensibility.  Disturbance  of  the  cerebral  func- 
tions is  at  first  shown  by  an  unnatural  languor,  despondency,  and 
listlessness,  slowness  and  hebetude  of  intellect,  with  an  inability  to 
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Trousseau,  he  lives  on  himself.  This  condition  is  constantly  met  with  in 
continued  fevers,  where  strict  diet  has  been  enforced  for  any  length  of 
time,  cancer  of  the  stomach,  cholera  infantum,  chronic  diarrhoea,  &c. 

The  quantitative  estimation  of  the  excretion  of  urea  in  a  starving 
animal  may  be  regarded  as  a  pretty  accurate  measure  of  the  decomposi- 
tion of  the  essential  nitrogenous  tissues  during  inanition.  Now  a  male 
adult  in  health  excretes  only  about  460  grains  of  urea  in  the  twenty-four 
hours,  and  if  fasting,  half  the  quantity ;  whilst  in  continued  fever,  pyaemia, 
and  even  acute  pneumonia,  the  urea  may  rise  to  lib  grains,  1240  grains, 
and  900  or  even  1075  grains,  respectively^,  in  the  twenty-four  hours.] 

When  privations  of  clothing  and  lodging  afe  added  to  insuffi- 
cient diet,  long  exertion,  Insufficient  repose,  intemperance,  and  the 
miseries  of  poverty,  the  symptoms  already  detailed  are  of  tlie  most 
aggravated  Kind.  "Long  before  insufficiency  of  diet  is  a  matter 
oi  nygienic  concern — lon^  before  the  physiologist  would  think  of 
counting  the  grains  of  nitrogen  and  carbon  which  intervene  be- 
tween life  and  starvation — the  household  will  have  been  utterly 
destitute  of  material  comfort;  clothing  and  fuel  will  have  been 
even  scantier  than  food ;  against  inclemencies  of  weather  there 
will  have  been  no  adequate  protection ;  dwelling-space  will  have 
been  stinted  to  the  degree  in  which  over-crowding  produces  or  in- 
creases disease;  of  household  utensils  and  furniture  there  will  have 
been  scarcely  any, — even  cleanliness  will  have  been  costly  or  diffi- 
cult ;  and,  if  there  still  be  self-respectful  endeavors  to  maintain  it, 
every  such  endeavor  will  represent  additional  pangs  of  hunger. 
The  home,  too,  will  be  where  shelter  can  be  cheapest  bought, — in 
qniiarters  where  commonly  there  is  least  fruit  of  sanitary  supervi- 
sion, least  drainage,  least  scavenging,  least  suppression  of  public 
nuisances,  least,  or  worst,  water  supply,  and,  if  m  town,  least  light 
and  air.  Such  are  the  sanitary  dangers  to  which  poverty  is  almost 
certainly  exposed,  when  it  is  poverty  enough  to  imply  scantiness  of 
food"  (Simon,  Sixth  Report  on  PvUic  Healthy  1864,  p.  14).  But  a 
multitude  of  cases  of  minor  degrees  of  suffering  occur  in  which  the 
symptoms  are  less  marked  than  those  descrioed.  Such  cases  are 
indicated  by  a  sallow  and  dingy  appearance  of  the  skin,  a  soft  and 
flabby  feeling  of  the  flesh,  more  or  less  emaciation,  general  debility, 
feebleness  of  the  circulation,  and  frequently  swelling  of  the  ankles. 
The  stomach  becomes  disordered,  the  appetite  defective,  and  diges- 
tion impaired.  The  individual  feels  languid  and  desponding,  is 
soon  fatigued,  incapable  of  exertion,  and  nas  an  irresistible  desire 
to  fall  asleep,  from  which  he  is  apt  to  awake  suddenly  and  in  a 
flight.  The  body  is  easily  chilled,  breathlessness  and  palpitation 
are  experienced  after  slight  exertion,  attacks  of  vcrtiyo^  tinnitus 
nuriuMy  and  transient  blindness,  are  common,  and  there  is  a  pecu- 
liar forlorn  and  dejected  aspect  of  countenance  which  is  very  char- 
acteristic. [Aphthse  are  of  common  occurrence  in  all  disorders 
involving  general  malnutrition.]  This  state  of  things  is  commonly 
soon  succeeded  by  some  specific  disease ;  though  it  sometimes  con- 
tinues, with  only  slight  variation,  for  a  very  protracted  period, 
until  the  patient  falls  by  slow  degrees  into  a  state  of  mental  as  well 
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as  physical  incapacity ;  and,  being  no  longer  able  to  procure  any 
employment,  is  completely  invalided,  and  applies  for  medical  relie£ 
It  may  perhaps  be  thought  that  these  remarks  apply  to  cases  of 
deficient  nourishment,  which  are  less  frequent ;  but  the  experience 
of  those  who  have  practised  extensively  among  the  wretched  pur- 
lieus and  miserable  abodes  which  exist  m  every  large  metro{>ohtan 
town  can  testify  to  the  contrary.  I  well  remember  listening  to 
the  interesting  clinical  lectures  of  Dr.  Christison,  of  Edinburgh, 
on  the  cases  oi  scurvy  which  prevailed  in  that  town  and  its  vicimty 
in  1847,  and  hearing  the  melancholy  recitals  of  misery  and  starva- 
tion under  which  the  poor  suffered  at  that  time ;  some  under  the 
hard  taskmasters  of  the  illegal  "  truck  system,"*  and  others  firom 
absolute  want  at  home.  Among  many,  of  whose  cases  I  have  pre- 
served notes,  a  shoemaker  had  to  support  his  wife  and  five  children 
on  eiaht  shillings  a  week ;  and,  to  feed  his  children  better  than  him- 
self, he  subjected  himself  to  privations  which  in  time  developed 
scurvy,  ifis  daily  diet  consisted  of  one  pennyworth  of  breads  with 
tea^  but  no  milky  in  the  morning — no  dinner — ayid  one  pennyworth  of 
bready  with  tea^  and  no  milk^  in  the  evening.  After  existing  three 
months  on  this  diet  the  disease  broke  out.  But,  apart  from  these 
extreme  cases,  the  instances  are  innumerable  in  which  deficiency  of 
food  acts  as  a  predisposing  cause  of  many  diseases.  It  is  now 
generally  known  that  plethora  and  symptoms  of  an  opposite  state 
very  nearly  resemble  each  other,  and  a  discrimination  of  these  dif- 
ferences is  of  the  greatest  importance.  While  coma  is  often  an 
attendant  on  plethora,  it  is  not  to  be  forgotten  that  it  is  one  of  the 
most  severe  and  fatal  signs  of  exhaustion  from  defective  nutrition ; 
and  when  it  supervenes  towards  the  termination  of  diseases  of 
exhaustion,  and  the  pulse  becomes  slower,  it  often  acquires  a  degree 
of  fulness,  and  gives  an  idea  of  strength,  quite  at  variance  with  its 

Srevious  character,  and  little  to  have  been  anticipated  from  the 
ebilitated  state  of  the  system. 

But  in  degrees  far  short  of  what  is  popularly  known  as  starva- 
tion or  famine,  insufliciency  of  nourishment  may  bring  very  hurtful 
consequences  to  health.  Local  defects  or  local  peculiarities  of  diet 
may  exercise  an  important  influence  in  determining  or  coloring  par- 
ticular localizations  of  disease;  and  generally  it  may  be  said,  that 
in  order  justly  to  estimate  the  sanitary  circumstances  of  a  people, 
sufficient  regard  must  be  had  to  the  quantity  and  quality  of  the 
people's  meat  and  drink  (Simon,  Report  on  Pid)lic  Healuiy  p.  11, 1864). 
The  injurious  effects  produced  by  improper  nutrition  require  to 
be  studied  both  in  relation  to  food  and  drink ;  and  the  diseases  which 
belong  to  this  ovdiQv dixe scurvy ^purpura^ famine feverycdcoholism^wx^ 

*  The  **  imck  system'^  became  developed  chiefly  during  the  formation  of  oar  grent 
lines  of  railway  throughout  the  country.  The  laborers  (navvies)  were  poor,  and 
came  to  work  without  money  to  buv  provisions,  and  their  field  of  labor  waa  often 
far  removed  from  any  place  where  rood  could  be  bought  in  quantity.  Tba  contrac- 
tors, their  employers,  tnen  established  provision  stores,  and  in  place  of  paying  the 
men  in  money,  they  compelled  them  to  take  remuneration  for  tneir  labor  by  value 
received  in  food.  By  this  method,  now  declared  illegal  under  all  oiroumatanoes,  the 
laborers  often  suffered  from  a  deficient  and  bad  supply  of  provisions. 
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probably  also  rickets.  The  place  of  cretinism  and  bronchocde  cannot 
be  said  as  yet  to  be  definitely  determined.  According,  however,  to 
recent  investigations,  these  diseases  are  found  among  people  of  all 
habits  in  the  countries  where  they  abound,  only  where  the  soils  are 
composed  of  magnesian  limestone  rocks,  where  the  waters  contain 
an  excess  of  magnesian  salts,  in  France,  Germany,  England,  Sar- 
dinia, America,  and  India.  (See  page  202.)  Through  the  water, 
therefore,  as  an  element  of  diet,  these  diseases  appear  to  become 
developed,  and,  therefore,  in  the  meantime,  they  may  be  arranged 
among  the  diseases  of  this  order,  some  of  which  now  demand  a  de- 
tailed description. 

J  The  effects  of  continued  insufficient  alimentation  have  been  graphi- 
y  described  by  De  Meersman,  as  observed  in  Belgium  during  the 
famine  years  of  1846-4t  (quoted  by  Longet  in  his  Traite  de  Physiologie^ 
t.  L).  The  extreme  emaciation  of  the  body,  pallid  face,  and  sunken 
cheeks,  the  bright  eye  and  dilated  pupil,  haggard,  bewildered  look,  the 
weak,  tremulous  voice,  the  feeble  memory,  infirm  mind,  the  slow,  uncertain, 
tottering  gait,  dry,  yellow,  parchment-like,  and  fetid  skin,  stinking  breath, 
shrunken  belly,  slow,  sighing  respiration,  small,  frequent,  and  gaseous 
pulse,  are  all  described  with  sickening  fidelity.  But  the  largest  field  for 
the  observation  of  the  consequences  of  gradual  continuous  starvation 
was  afforded  by  the  Audersonville  military  prison  towards  the  end  of  the 
late  war,  where  thirty  thousand  men  were  exposed,  within  an  area  of 
twentynseven  acres,  without  shelter,  and  with  food  insufficient  in  quantity 
and  quality,  to  the  weather,  with  all  the  ills  of  overcrowding,  and  were  lit- 
erally, slowly  and  surely,  starved  to  death.  The  report  of  Professor 
Joseph  Jones,  of  Nashville,  Tenn.,  made  to  the  Surgeon-General  of  the 
Confederate  Army,  on  the  condition  of  the  prisoners  of  war,  has  been 
well  called  "the  most  complete  scientific  history  of  inanition  ever  written, 
deduced  firom  data  which  are,  and  probably  always  will  be,  unparalleled 
in  magnitude."  This,  in  a  medical  point  of  view,  invaluable  and  instruc- 
tive report,  is  published  at  length  in  the  Medical  Memoirs  of  the  U.  S. 
Sanitary  Commission,  (See  also  Report  of  a  Commission  of  Inquiry 
appointed  by  the  U.  8.  Sanitary  Commission^  Philadelphia,  1864.)] 


CHAPTER   X. 

DETAILED  DESCRIPTION  OF   THE   DIETIC   ORDER   OP   ZYMOTIC   DISEASES. 

SCURVY. 

JLiATiir  £<).,  Scorbutus;  French  £q.,  Seorbui;  German  Eq.,  Scorbut;  Italian  Eq., 

Scorbuio. 

Definition. — A  chronic  morbid  state  ushered  in  by  debility^  lassitude^ 
lawness  of  spirits^  attended  by  fetor  of  the  breathy  sponginess  of  the 
ffumsj  which  swell  by  irritation^  till  they  overhang  the  teetn  in  palmated 
excrescences.  Livid  subcutaneous  patches  and  spots  appear  upon  the 
skin^  of  considerable  extent^  especially  on  the  lower  extremities  among 
the  roots  of  the  hair.     Spontaneous  hemorrhages  may  take  place  from 
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in  America  it  is  now  very  little  known,  and  many  have  never  seen 
the  disease ;  unless  they  have  lived  in  seaport  towns. 

[Scurvy  has  always  prevailed  in  the  United  States  Army  to  a  consider- 
able extent,  and  under  the  same  circumstances, — a  deprivation  of  fresh 
vegetables.  From  1840  to  1869,  inclusive  (excluding  the  years  184t-48 
— ^the  period  of  the  Mexican  war — ^no  reports  having  been  made  during 
that  time),  there  were  4935  cases  of  scurvy  reported  and  62  deaths,  in 
an  aggregate  strength  of  18*r,144  men  (Statistical  Report  U,  S.  Army. 
By  authority.  1860).  In  the  column  which  marched  on  the  city  of  Mex- 
ico, the  men,  for  some  time  previous  to  their  landing  at  Vera  Cruz,  during 
the  siege,  and  afterwards,  could  obtain  no  vegetables,  and  the  writer  is 
informed,  on  reliable  authority,  that  on  their  arrival  at  Jalapa,  although 
there  had  been  plenty  of  fresh  beef,  there  was  scarcely  a  man  who  did 
not  have  a  scorbutic  taint.  During  the  late  civil  war,  scurvy,  in  some 
form  or  another,  was  generally  prevalent  in  our  armies.  Though  the  sta- 
tistics of  the  first  two  years  show  an  extremely  small  number  of  cases, 
"  unparalleled  in  the  history  of  armies,"  it  is  not  a  true  exhibit  of  the 
actual  prevalence  of  the  disorder.  There  were  reported  in  the  first  year, 
1328  cases  and  9  deaths,  and  in  the  second  year,  7395  cases  and  90  deaths : 
to  which  may  probably  be  added  304  cases  of  purpura  and  31  deaths 
(Circular  No.  6,  Surgeon- OeneraPs  Office^  War  Dept.^  1865).  It  first  ap- 
peared to  any  extent  in  the  Army  of  the  Potomac,  at  Harrison's  Landing, 
Va.,  in  July,  1862,  and  from  that  time  forward,  until  the  end  of  the  war 
in  1865,  it  continued  an  increasing  and  formidable  disorder.  "  It  occurred 
in  all  [the]  armies  subjected  to  hardships,  especially  in  the  West,  and  its 
worst  and  most  fatal  manifestation  was  made  after  the  war  had  closed, 
and  during  the  occupancy  of  the  frontier  of  the  Rio  Grande  by  the 
twenty-fifth  Army  Corps,"  and  in  consequence  of  the  want  of  fresh  veg- 
etable food  (  U.  S.  Sanitary  Commission  Memoirs). 

What  has  been  written  of  scurvy  in  the  British  army,  during  the  Cri- 
mean war,  is  equally  applicable  to  our  own,  during  the  late  war.  "  The 
returns  convey  but  a  faint  conception  of  the  disastrous  part  which  it 
[scurvy]  acted  among  the  troops ;  for  though  it  comparatively  rarely  pre- 
sented itself  in  well-defined  forms,  and  as  an  independent  affection,  yet 
the  prevalence  of  scorbutic  taint  was  widespread,  and  in  a  vast  propor- 
tion of  cases  evident  indications  of  it  existed  as  a  complication  of  other 
diseases,  especially  fevers  and  affections  of  the  bowels"  (Medical  and 
Surgical  History  of  the  British  Army,  1858). 

In  the  first  years  of  the  war  scurvy  did  not  prevail  amongst  the  Con- 
federate troops  apparently  to  any  extent,  for  with  a  monthly  mean  strength 
of  160,231  officers  and  men,  and  with  1,056,349  cases  of  sickness  and 
wounds  entered  upon  the  field  reports  in  nineteen  months,  from  January, 
1862,  to  July,  1863,  only  2203  cases  of  scurvy  are  recorded;  and  in  398,641 
cases  of  sickness  and  wounds  entered  upon  the  hospital  reports,  there 
were  only  2068  cases.  But  it  progressively  increased,  with  a  diminishing 
commissariat  and  increased  hardships  (J.  Jones,  in  San.  Com.  Memoirs.) 
The  same  authority,  in  his  report  on  the  Diseases,  &c.,  of  the  Ander- 
sonville  prison,  states  that  scurvy,  arising  from  sameness  of  food  and 
imperfect  nutrition,  caused,  either  directly  or  indirectly,  nine-tenths  of 
the  deaths  amongst  the  United  States  army  prisoners  confined  there.] 

[Morbid  Anatomy  and  Pathogeny.] — The  days  when  scurvy  was  most 
prevalent  were  not  those  in  which  many  post-mortem  examinations 
were  made,  and  our  earliest  knowledge  of  the  morbid  anatomy  of 
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ness ;  and  their  capillaries  capable  of  being  injected,  like  other  adventi- 
tious membranes — "  scorbutic  formation"  (Hemmelstiern).  There  are 
serous  or  fibro-serous  effusions  beneath  the  arachnoid,  or  a  reddish  fluid, 
like  currant-jelly  water,  is  infiltrated  into  the  subserous  areolar  tissue. 
Ecchymosed  spots  or  patches  upon  the  surface  of  the  brain,  and  occa- 
sionally into  its  substance,  particularly  at  the  base,  and  near  the  pes 
hippocampi.  Intra-pleural  effusions.  The  lungs  may  be  pale,  bloodless, 
and  gorged  with  serum;  or  there  may  be  superficial  violet  stains  or 
marblings  on  their  surface ;  or  wine-colored  fluid  in  the  pulmonary  vesi- 
cles, intercellular  passages,  and  subserous  connective  tissue.  In  those 
cases  where  special  lung  symptoms  have  been  present,  portions  of  the 
pulmonary  substance,  generally  in  the  lower  lobes,  are  gorged  with 
black  blood,  and  are  inelastic,  uncre{)itant,  and  impermeable.  Again, 
there  may  be  ecchymosed  spots  in  the  interlobular  connective  tissue  ;  or 
large,  fluctuating  grumous  masses,  in  defined,  irregular  cavities,  not  lined, 
may  exist  in  the  lung  parenchyma.  Occasionally  there  is  gangrene  of 
the  lung.  Ecch3rmosed  spots  or  patches  in  the  subserous  pericardial 
tissue,  on  the  surface  of  the  heart,  and  intermuscular  connective  tissue. 
Spleen  softened.  On  the  mucous  and  in  the  submucous  tissues  of  the 
stomach  and  bowels,  ecchj^moses,  with  often  ulcers  of  the  large  intes- 
tines.    (See  Chronic  Camp  Dysentery^  p.  590,  vol.  i.)] 

The  blood  appears  to  be  deficient  in  red  particles  (Busk,  Bec- 
QUERBL,  Rodier,  Andral,  Fricks),  and  does  not  impart  a  stain  to 
the  lining  membrane  of  the  heart  and  great  vessels.  A  fluid  or 
dissolved  condition  of  the  blood  has  also  been  noticed,  appearing 
often  as  "a  mere  gore,  not  separating  into  crassamentum  and 
serum,  and  putrefying  soon.  It  appears  to  be  starved  of  some 
essential  in^edient."  It  flows  with  difficulty  from  the  vein,  and, 
after  standing  some  hours,  deposits  a  thick,  muddy  sediment, 
which  subsides  from  a  reddish  serum  ;  and  in  the  last  stage  of  the 
disease  it  becomes  quite  black  (Rouppe).  There  does  not,  how- 
ever, appear  to  be  any  evidence  of  deficient  powers  of  coagulation 
in  scorbutic  blood  ;  and  so  long  ago  as  1699,  Poupart  noted  the 
large  coagula  found  after  death  in  the  cavities  of  the  heart.  Three 
analyses  of  the  blood  were  also  made  by  Mr.  Busk,  before  1840,  in 
all  of  which  the  quantity  of  fibriTie  was  found  to  be  above  its  nor- 
mal standard.  Stoeber,  in  1845,  came  to  the  same  conclusion  ;  and 
so  did  Andral,  on  repeating  analyses  which  at  first  led  him  to  an 
opposite  conclusion.  Two  facts  of  great  importance,  if  confirmed, 
have  been  observed  by  Chatin  and  Bouvier.  They  have  observed 
that  the  albumen  of  the  blood  does  not  coagulate  under  a  tenipera- 
ture  of  74°  Cent.,  or  165.2*^  Fahr.— that  is,  from  5°  to  8^  Fahr. 
above  the  normal  standard  ;  so  that  the  albumen  of  the  blood  un- 
dergoes some  change  in  scurvy  which  increases  its  solubility.  Thev 
also  observed  that  the  force  of  cohesion  of  the  fibrine  was  so  much 
lessened  that  they  were  unable  to  isolate  it  thoroughly  from  the 
red  corpuscles,  and  it  was  this  attraction  of  the  fibrine  and  the  red 
corpuscles  which  the  early  writers  on  scurvy  attempted  to  describe 
by  the  terms  "  agglutinated  blood^'^  "  viscid  and  thickened  crassamen- 
<t/m"  (Parkes  "On  the  Pathology  and  Treatment  of  Scurvy,"  Brit, 
and  For.  Med.-Chir.  Review^  Oct.,  1848).  Thus  all  the  phenomena 
of  scurvy,  and  the  conditions  under  which  it  becomes  developed, 
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of  the  earliest  symptoms  of  the  disease.  "Opposed  also  to  this 
theory,"  writes  Dr.  Wood,  "  are  the  facts  that  nitrate  of  potash  has 
often  failed  to  cure  the  disease,  while  it  has  been  cured  by  the 
addition  of  pure  citric  acid  ;  and  that,  after  failure  under  treatment 
with  the  salts  of  potash,  recovery  immediately  commenced  when 
the  patient  was  allowed  to  eat  fresh  vegetables."  Trotter  also 
always  held  the  opinion  that  the  real  antiscorbutic  principles  in 
fruit  and  vegetables  were  the  vegetable  acids,  particularly  citric, 
oxalic,  and  malic  acids ;  and  to  test  the  accuracy  of  his  opinion,  he 
made,  in  1800,  a  series  of  comparative  trials  between  lemon-Juice  and 
pure  citric  acid.  Both  these  remedies  were  furnished  to  eieht  or  ten 
ships,  and  reports  were  then  obtained  of  their  effects.  Ihe  result 
was  that  citric  acid  was  found  the  most  efficacious.  Sir  William 
Burnett,  also,  was  in  the  habit  of  supplying  convict  ships  with  citric 
add  and  nitrate  of  potash^  as  well  as  with  lemon-juice^  in  order  that 
comparative  trials  might  be  made  of  the  relative  value  of  these 
remedies ;  and  the  official  documents  bearing  on  this  point  were 
carefully  examined  by  Dr.  Parkes,  who  considered  that  nothing 
could  be  more  convincing  than  the  evidence  they  contained,  show- 
ing that  the  efficacy  of  citric  acid  was  clearly  proved,  while  nitrate 
of  potash  was  shown  to  be  inferior  in  curative  power  {On  the  Path- 
oLogy  and  Treatment  of  Scurvy^  1.  c.).*  The  astonishing  effects  of 
fresh  lemon-juice  have  been  evidently  underrated  hj  Dr.  Garrod ; 
and  it  is  more  probable  that  its  virtues  are  due  to  citric  and  other 
acids  than  to  potash.  Dr.  Aldridge  contends  for  the  influence 
which  should  be  ascribed  to  a  deficiency  of  phosphorus,  sulphur, 
lime,  and  the  alkalies,  in  occasioning  scurvy.  That  something  may 
be  owing — a  part  merely — to  the  causes  contended  for  by  Dr.  Ald- 
ridge is  not  improbable.  But  it  is  unnecessary  to  pursue  this  sub- 
ject any  further  than  very  briefly  to  state,  that  one  of  the  most 
evident  changes  from  the  healthy  condition  is  seated  in  the  blood, 
which  is  altered  in  composition  either  by  the  addition  to  it  of  some 
ingredient  or  ingredients,  or  by  the  absence  of  something  which 
ought  to  exist  in  it ;  and  the  deficient  ingredient  may  be  one  of  the 
ordinary  constituents  of  the  blood,  or  it  may  be  some  principle  or 
element  entering  into  their  composition.  This  deficiency  is  due  to 
the  absence  of  certain  articles  of  diet ;  and  the  disease  is  known  by 
experience  to  be  at  once  cured  by  supplying  those  articles. 

Sjrmptoms. — The  eariiest  are  a  change  of  color  of  the  skin,  par- 
ticularly of  the  face  and  eyelids. 

[Sometimes  the  condition  of  the  eye  and  its  appendages  is  the  first  and 
only  physical  sign  of  the  disorder.  The  skin  around  one  or  both  orbits 
is  puffed  up  into  a  bruise-colored  swelling ;  the  sclerotic  conjunctiva  is 
tumid  and  of  a  brilliant  red  color  throughout,  and  elevated  about  one- 
eighth  of  an  inch,  the  cornea  appearing  at  the  bottom  of  a  circular  well. 
There  is  no  pain  or  discharge.  It  betokens  a  serious  form  (Bird,  Bell- 
inqham).     Breathlessness  is  often  one  of  the  initial  symptoms.] 

*  [Nitrate  of  potash  is  inefficacious  against  scurvy  (Murray,  Bryson).  The 
Ottawa  lumberers  living  on  pork  salted  with  nitre  suffer  greatly.  Dr.  J.  O.  Grant 
found  in  one  shanty  out  of  36  of  these  men  25  affected  with  scurvy.  (Med.  Times  and 
0(u.f  vol.  ii,  186».)— Editor.] 
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the  derm,  forming  brown  spots,  which  may  last  for  months,  the  epidermis 
over  these  being  smooth  and  shining. 

In  the  aubdermic  ecchymomata  the  blotches  are  larger  and  of  variable 
depth.  They  may  invade  the  whole  limb,  bat  the  most  common  site  is 
the  ham,  groin  above  and  below  Poupart's  ligament,  the  thigh,  calf,  and 
pterygo-maxillary  region.  If  they  compress  superficial  veins,  they  cause 
oedema  and  pain.  They  produce  swellings  in  the  flexures  of  the  joints, 
most  often  in  the  ham,  or  shin,  in  the  pterj'go-maxillary  region,  and  bend 
of  the  elbow.  They  are  hard,  but  pit  on  persistent  and  firm  pressure. 
When  on  the  shin  and  circumscribed,  they  may  be  mistaken  for  syphilitic 
nodes.  Resolution  is  their  usual  termination,  their  hue  changing  from 
dark  purple  to  green  and  yellow.  When  the  dark  color  persists  with  a 
ffreenish-yellow  border,  it  is  evidence  that  the  etfusion  is  very  thick. 
Should  their  termination  be  by  ulceration,  a  sort  of  indolent  boil  forms, 
with  a  deep-red  base  and  black  summit,  with  cBdema  of  the  adjacent  con- 
nective tissue.  If  the  surface  is  galled,  there  is  constant  weeping  of  a  sero- 
sanguinolent  fluid ;  the  tumor  flattens  a  little ;  and  a  small,  dark,  ulcerated 
central  point,  with  wine-red  edges,  appears :  this  is  a  gangrenous  mass, 
which  gains  little  by  little,  until  an  ulcer  of  variable  size  is  established. 
The  most  frequent  site  of  these  scorbutic  ulcers  are  the  calves  of  the  legs, 
the  buttocks,  thighs,  sacrum,  shoulders,  arms,  and  more  rarely  the  chest 
and  abdomen.  The  deep-seated  extravasations  are,  (1)  sulhaponeurotic  ; 
(2)  parenchymal^  into  the  muscles,  kidneys,  heart,  lungs,  &c.  These  ex- 
travasations into  the  muscle-tissue  never  end  in  suppuration,  but  the  tissue 
becomes  atrophied,  and  undergoes  a  sort  of  gelatinous  degeneration ;  reso- 
lution is  very  sluggish.  When  the  etfusion  is  beneath  a  resisting  apon- 
eurosis, as  the  fascia  lata,  there  is  no  alteration  in  the  integument  imme- 
diately over  it,  but  the  swelling  and  discoloration  happen  at  remote  points, 
as  the  ham,  about  the  knee,  &c.  The  source  of  these  extravasations  would 
seem  to  be  the  softened  capillary  vessels,  permitting  the  leakage  of  alttared 
blood ;  there  is  no  apparent  solution  of  continuity  except  an  ulcer  exists 
(Mabmy,  loc.  Ci7.).] 

The  tongue  is  now  white,  the  breath  fetid,  and  the  stools  gener- 
ally pale. 

[Ptyalism  may  take  place,  with  swelling  of  the  parotids  and  submax- 
illary glands,  and  soft,  swollen,  or  ulcerated  gums  and  tongue,  giving  the 
look  of  mercurialization  (Ritchie).] 

As  the  disease  advances,  all  these  symptoms  are  -aggravated. 
The  loss  of  physical  power  increases,  the  purple  spots  have  a  ten- 
dency to  ulcerate,  and  the  ulcers  are  distinguished  from  all  others 
by  their  putrid  fungoid  appearance  and  ffreat  tendency  to  bleed ; 
old  sores  open,  and  the  callus  of  broken  bones  has  even  been  dis- 
solved and  their  ends  separated. 

[The  mucous  membrane  of  the  gums,  cheeks,  and  even  pharynx,  spha- 
celates in  shreds.  The  cheek  may  be  destroyed  in  spots,  with  constant 
leakage  of  a  fluid  composed  of  saliva,  blood,  and  gangrenous  tissue,  ex- 
haling a  putrid  odor.  In  such  cases  a  diphtheritic  angina  is  apt  to  intercur, 
with  a?dema  of  the  glottis,  and  is  usually  fatal.] 

Profuse  hemorrhages  frc([uently  take  place  from  the  mouth,  nose, 
[pharynx],  lungs,  [genito-urinary  organs],  or  bowels. 
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damp  spells.  It  begins  with  slight  rigors,  followed  b}'  feverishness,  and 
accompanied  by  lancinating  pains  in  one  or  both  sides.  There  is  dysp- 
ncea,  and  a  feeling  of  constriction  in  the  chest,  as  if  a  cord  were  drawn 
tightly  round  it.  This  condition  is  commonly  caused  by  intra-pleural 
eli\i8ion  of  blood,  but  sometimes  blood  escapes  into  the  pulmonary  tissue ; 
in  the  latter  case,  the  expectoration  becomes  dark  and  sanious,  and  has  a 
fetor  resembling  that  of  pulmonary  gangrene,  but  which  is  due  to  decompo- 
sition of  the  sanguine  fluid.  Cold  sweats,  increasing  dyspnoea,  anxiety, 
and  a  frequent,  thready  pulse,  precede  death,  the  constant  termination. 
Sometimes  there  is  neither  pain  nor  cough,  but  rapid  increase  of  the 
breathlessness,  and  sudden  death.  The  ph^'sical  signs  of  the  lung  trouble 
are  often  wanting,  though  sometimes  there  may  be  dulness,  mucous 
rhonchi,  and  bronchial  respiration  (Hasp£l).  Chest  dulness  on  percus- 
sion in  scurvy,  may  sometimes  be  due  to  sanguineous  effusions  into  the 
thoracic  muscles  (Haspel,  Buzzard).] 

"With  our  knowledge  now  of  the  phenomena  of  embolism,  may 
not  the  suddenly  fatal  end  of  such  cases  be  due  to  the  morbid  con- 
dition of  the  fibrine  of  the  blood  already  referred  to? 

Diagnosis. — The  scorbutic  state  of  the  skin  is  to  be  distinguished 
from  flea-bites^  bruise^  typhus  fever ^  and  from  purpura  hcemorrhagica. 

[A  careful  examination  of  the  skin  and  gums,  with  a  history  of  the 
case,  will  prevent  its  being  mistaken  for  chlorchansemia^  though  the  color 
of  the  skin  in  the  latter  disorder,  particularly  when  dirty,  resembles  that 
of  a  scurvy  patient,  but  the  blotches  are  absent.  In  purpura  the  blotches, 
though  closely  resembling  those  of  scurvy,  occur  suddenly,  in  persons 
previously  in  apparent  good  health ;  while  in  scurvy  the}'  have  been  jjre- 
ceded  by  pallor  and  listlessness.  In  purpura,  the  dingy  hue  of  the  skin 
is  wanting,  also  the  articular  effusions,  and  pains  in  the  limbs.] 

Prognosis. — In  the  present  day,  when  the  patient  can  command 
medical  <;are  and  proper  diet,  scorbutus,  though  tedious,  is  seldom 
fatal.  When  these,  however,  have  been  wanting,  the  mortality  has 
been  terrible.  Lord  Anson,  it  should  be  remembered,  in  his  voyage 
round  the  world,  lost  above  200  men,  and  at  last  could  not  nmster 
more  than  six  fore-mast  men  in  a  watch  fit  for  duty.  At  the  com- 
mencement of  our  last  war  with  France,  on  the  fleet  returning  from 
sea,  it  often  happened  so  many  men  were  landed  ill  of  scurvy  that 
even  Haslar  Iiospital,  large  as  it  is,  could  not  contain  them,  and 
many  were  lodged  in  the  chapel,  others  in  tents,  while  others  died 
in  the  boats  before  reaching  the  shore. 

Cause  and  Conditions  under  which  Scorbutus  is  Developed In  the 

Middle  Ages  scurvy  prevailed  to  so  great  an  extent  that  it  was  said 
to  be  epidemic  among  the  inhabitants  of  the  low  countries  of  Hol- 
land, Friesland,  Brabant,  Pomerania,  Lower  Saxony,  and,  indeed, 
all  countries  from  the  50°  to  the  60°  of  north  latitude.  This  has 
been  attributed  to  the  absolute  want  of  winter  food  for  the  cattle, 
so  that  it  was  necessary  to  kill  them  on  the  setting  in  of  the  frost, 
and  either  to  salt  or  dry  the  flesh.  Food  was  dehcient  and  of  im- 
proper quality,  and  hence  the  large  stores  of  salt  provisions  found 
m  the  larder  of  the  elder  Spencer  in  the  days  of  Edward  IT,  even 
80  late  in  the  spring  as  the  3d  of  May.     Six  hundred  bacons,  eighty 
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carcasses  of  beef,  and  six  hundred  of  sheep,  was  his  abundant  supply. 
In  all  these  countries,  however,  in  proportion  as  agriculture  has 
advanced,  and  a  succession  of  green  crops  has  enabled  the  farmer 
to  kill  his  best  and  fattest  meats  in  winter,  and  in  proportion  as 
fresh  vegetables  have  been  introduced  at  our  tables,  together  with 
a  liberal  use  of  wine  and  beer,  so  has  this  disease  disappeared.  The 
former  universal  prevalence  of  scurvy  in  the  Navy,  and  its  almost 
entire  disappeamnce  in  the  present  day,  necessarily  has  reference  to 
a  particular  cause — ^the  too  exclusive  use  of  salt  provisions  and  ab- 
sence of  fresh  vegetables.  "In  1797  the  victualling  of  the  Xavy 
was  changed,  greatly  improved,  and  strictly  regulated ;  and  imme- 
diately consequent  to  the  change  the  health  of  the  seamen  improved 
strikingly.  Scurvy,  typhoid  fever,  dysentery,  and  putrid  ulcer, 
which  up  to  the  period  of  the  change  produced  ^reat  havoc,  became 
comparatively  I'are  in  occurrence  and  light  in  impression."  i>ince 
1797  the  improvements  have  consisted  m  giving  cocoa  instead  of 
gruel  for  breakfast,  issuing  salt  meats  at  a  much  earlier  period  after 
being  cured,  the  supply  of  better  articles,  and  in  greater  abundance 
by  one-third,  the  substitution  of  tea  in  the  afternoon  instead  of 
spirits ;  but,  chief  of  all,  the  use  of  fresh  vegetables  as  often  as 
possible:  and,  with  every  improvement  in  these  respects,  there  has 
been,  as  a  general  result,  a  further  improvement  in  health,  till  these 
four  forms  of  disease,  at  no  distant  date  so  destructive,  are  scarcely 
known  except  by  name. 

It  is  now,  however,  completely  established  that  salted  meats  are 
not  more  productive  of  scurvy  than  fresh  meats,  so  far  as  concerns 
a  monotony  of  diet.  The  experience  of  the  Russians  in  1720  and 
1736,  of  the  French  in  1750-60,  and  of  our  own  regiments  at  the 
Cape  in  1836,  sufficiently  establishes  this  point. 

[There  is  no  doubt,  however,  that  in  the  great  majority  of  scurvy 
outbreaks,  salt  meat  has  formed  an  important  part  of  the  food  taken  by 
the  sufferers. 

Liebig  has  shown  that  the  process  of  salting  meat  deprives  flesh  of  a 
large  proportion  of  its  most  important  constituents,  so  that  the  remainder 
is  deficient  in  nutritive  properties ;  and  the  altered  and  hardened  character 
it  acquires,  renders  even  such  nourishment  as  it  contains  difficult  of 
assimilation.] 

Besides  the  injurious  effects  of  cold  and  moisture,  as  well  as 
impure  air,  combined  with  the  conditions  already  noticed  as  tend- 
ing to  fiivor  the  development  of  scurvv,  it  is  now  well  known  that 
exposure  for  a  lengthened  period  to  the  pernicious  influences  of  a 
malarious  district  greatly  aids  in  developinej  scorbutus.  By  obser- 
vations especially  devoted  to  this  subject,  I  have  determined  that, 
amongst  our  troops  who  had  been  in  Bulgaria  during  the  war 
with  Kussia  in  1854,  there  were  two  and  a  half  per  cent,  of  ad- 
missions for  scurvy  amongst  them  more  than  among  those  who 
served  in  the  Crimea  only ;  and  that  the  deaths  among  them  re- 
ported from  this  disease  were  also  greater  bjr  three  per  cent,  than 
among  those  troops  who  served   in  the  Crimea  {Ghsgow  Med. 
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Journal^  J^lj?  1857;  and  Trans,  of  the  Royal  Med.-Chir,  Society^ 
vol.  xl.) 

Recent  combined  researches  have  shown  that  scorbutic  diseases 
were  developed  amongst  our  troops  in  the  Crimea  under  the  follow- 
ing conditions :  (1.)  Deficiency  of  absolute  nutriment ;  (2.)  Improper 
adjudication  of  the  nutrient  and  respiratory  principles  of  the  diet — 
its  monotony  ;  (3.)  Bad  quality  of  the  diet,  and  improper  cooking, 
or  none  at  all ;  (4.)  Exposure  to  cold,  combined  with  imperfect 
clothing,  and  labor  beyond  the  strength  of  the  best  fed  men ;  (5.) 
The  persistent  pernicious,  influence  of  residence  in  a  paludal  district 
(Bulgaria).  But  these  circumstances  are  only  to  be  regarded  as  the 
occasional  antecedents^  any  one  of  which,  or  all  combined,  can  never, 
per  se,  originate  the  disease.     Looking  to  the  history  of  scurvy, 

IT  WILL  BE  SEEN  THAT  THE  INVARIABLE  AND  INDISPENSABLE  ANTECE- 
DENT OF   THAT  DISEASE   HAS   BEEN  A  DEFICIENCY  OR  ABSOLUTE  WANT  OF 

FRESH  VEGETABLE  FOOD.  Privation  of  Vegetable  food  is  its  one  es- 
sential cause.  There  is  no  other  invariable  antecedent ;  and  there 
are  sufficient  reasons  why  it  may  not  always  be  followed  by  scurvy. 
It  is  this  antecedent  which  is  tne  vera  cavsa  of  Sf^orbvtus  ;  and  the 
most  successful  methods  of  prevention  and  of  cure  are  in  accordance 
with  the  hypothesis  which  assumes  it  to  be  the  cause  (Budd,  Cur- 
ran,  JjAYCock,  Parkes).  "  The  giving  of  vegetable  food  is  its  one 
essential  counteractive  "  (Simon). 

[In  1846,  the  potato  crop  failed  in  Great  Britain  and  Ireland;  and  in 
the  following  3'ear  there  was  much  scurvy  amongst  all  classes.  There 
was  an  outbreak  of  the  disorder  in  Scotland,  especially  amongst  the 
artisans  and  the  laborers  on  the  railways,  in  1846-47,  described  by  Drs. 
Christison,  Ritchie,  and  Lonsdale  {Ed.  Monthly  Journ.^  1847),  and  the 
general  fact  with  regard  to  the  food  of  all  was,  that  it  failed  in  variety, 
and  in  the  quantity  of  its  animal  constituents;  none  had  tasted  potatoes 
after  the  harvest  of  1 846 — a  period  of  seven  or  more  months — nor  fresh 
vegetables ;  but  animal  food,  fresh  and  salted,  was  taken  in  large  quanti- 
ties, as  well  as  pea-soup,  suet  puddings,  bread,  and  oatmeal.  At  Work- 
ington, a  seaport  town  of  7000  inhabitants,  there  was  no  case  of  scurvy, 
turnips  having  been  used  in  large  quantities.  Dr.  Curran  (Dublin  Qiiar. 
Jour.j  1847),  describing  the  disorder  as  it  appeared  in  Ireland,  sa3's:  ''In 
no  single  instance  could  I  discover  that  green  vegetables  or  potatoes  had 
formed  any  part  of  the  regular  dietary ;"  grains,  tea  or  coffee,  flesh  and 
fish,  being  the  food.  Dr.  Shapter  observes,  that  in  Exeter  "the  only 
difference  in  the  usual  diet  of  the  sufferers  consisted  in  the  absence  of 
the  potato,"  and  that  many  of  them  had  abundance  of  the  necessaries  of 
life,  except  fresh  vegetables  (Med.  Gaz.^  vol.  iv). 

In  the  Crimean  war,  the  allied  armies  suffered  severely  from  scurvy. 
In  the  British  army  it  first  appeared  in  Bulgaria,  where  the  diet  was  poor, 
and  the  supply  of  vegetables  scanty.  When  it  arrived  in  the  Crimea, 
there  was  an  abundance  of  grapes,  cabbages,  &c.,  and  though  the  ration 
was  inferior,  the  disorder  disappeared;  but  as  winter  set  in,  and  vegetable 
food  could  no  longer  be  got,  it  began  again.  When  the  supply  of  fresh 
vegetables  and  lime-juice  became  more  constant,  it  gradually  disappeared, 
and  there  were  but  few  cases  during  the  second  winter. 

The  French  army  suffered  still  more,  no  less  than  23,000  cases  of  scuny 
beipg  recorded  (Scrive).     Good  but  lean  fresh  meat  was  issued,  at  first 
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sequence.  At  one  time,  in  the  Army  of  the  Potomac,  when  "symptoms 
of  scurvy  began  to  appear,"  and  there  was  a  general  "low  vitality  of  the 
men,"  Dr.  Letterman  found  that  he  had  rightly  attributed  it  to  "  want  of 
fresh  vegetables ;"  for,  "while  large  supplies  of  potatoes  had  been  issued, 
the  troops  received  in  some  cases  a  very  small  quantity,  and  in  others 
none  at  all"  (loc.  ciL^  p.  106).  Again  he  says  (pp.  109-10),  "  This  favor- 
able state  of  the  health  of  the  army,  and  the  decrease  in  the  severity  of 
the  cases  of  disease,  are,  in  a  great  measure,  to  be  attributed  to  the  im- 
provement in  the  diet  of  the  men,  by  the  issue  of  fresh  bread  and  fresh 
vegetables,  which  has  caused  the  disappearance  of  the  symptoms  of 
scurvy,  that  in  January  began  to  assume  a  serious  aspect."  The  testi- 
mony of  Dr.  F.  Hamilton,  with  respect  to  the  Army  of  the  West,  is  to 
the  same  effect  (loc.  cit.).'] 

Treatment. — ^The  early  history  of  navigation,  as  it  records  the 
greatest  ravages  of  scurvy,  so  does  it  also  record  the  best  antidote 
to  the  disease.  Of  four  ships  which  sailed  from  England  in  the 
beginning  of  April,  1609,  for  the  establishment  of  the  East  India 
Company,  they  v^ere  all  so  severely  visited  by  scurvy  as  to  have 
lost  nearly  one-fourth  of  their  crews  when  they  arrived  at  the 
Cape  of  Good  Hope.  The  crew  of  the  Commodore's  ship  was  not 
attacked.  This  immunity  arose  from  three  tablespoonfuls  of  lemon- 
juice  having  been  served  daily  to  each  of  his  men.  But  notwith- 
standing this  evidence  of  the  success  of  lemon-juice  in  preventing 
scurvy — evidence  the  most  conclusive — this  valuable  remedy  and 
preventive  was  altogether  slighted  for  a  hundred  and  fifty  years 
afterwards  (Copland).  Lord  Anson's  people,  in  1740,  on  reaching 
the  Island  of  Tinian,  were  recovered  principally  by  eating  oranges  ; 
and  that  noble,  brave,  and  experienced  commander  was  so  con- 
vinced of  their  usefulness  that,  before  he  left  the  island,  he  ordered 
one  man  from  each  mess  to  lay  in  a  stock  for  future  security.  Sir 
Charles  Wager's  people,  also,  were  terribly  afflicted  with  scurvy  in 
the  Baltic.  Sailing,  however,  in  the  Mediterranean,  and  having 
heard  how  effectual  oranees  and  lemons  were  in  the  cure  of  this 
disease,  he  took  on  boara  at  Leghorn  a  large  quantity  of  them, 
ordered  a  chest  each  day  to  be  brought  on  (feck,  and  allowed  the 
men,  besides  eating  what  they  chose,  to  mix  the  juice  with  their 
beer,  and  to  pelt  each  other  with  the  rind,  so  that  the  deck  was 
strewed  with  the  fragrant  liquor.  By  these  means  he  brought  his 
men  home  in  good  health. 

In  the  year  1747  Dr.  Lind  made  some  comparative  trials  between 
this  and  some  other  modes  of  treatment  (as  vinegar,  sulphuric  acid, 
and  tamarinds)  on  board  the  "Salisbury,"  at  sea.  As  a  general 
conclusion  from  his  experiments,  he  affirms  that  orange-  and  lemon- 
juice,  or  more  properly  the  citric  acid  obtained  from  all  the  species 
of  the  botanical  genus  citrus^  or  the  natural  order  of  fruits  called 
hesperidce^  are  greatly  more  efliicient  than  any  other  remedy  in  the 
cure  of  scurvy. 

Notwithstanding  this  strong  opinion  of  Dr.  Lind,  the  Xavy  con- 
tinued to  suffer  severely  from  scurvy  for  half  a  century,  till  the 
Admiralty  gave  a  general  order  for  the  supply  of  lemon-juice.  This 
salutary  measure  was  accomplished  by  a  representation  from  the 
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disease, "  so  fatal  when  left  to  itself,  is  cured  with  the  greatest 
facility.  Symptoms  apparently  the  most  grave  and  serious  vanish 
as  if  by  magic,  and  without  leaving  behind  them  any  serious  injury 
to  the  constitution.  The  sanious  discharge  from  scorbutic  sores  has 
been  known  to  change  color  and  to  become  healthy  in  a  few  hours 
after  the  commencement  of  treatment.  In  pure  cases  of  scurvy 
the  blood,  and  the  blood  only,  is  at  fault."  (Parkes,  L  c)  "  Lemon- 
juice,"  writes  Dr.  Watson,  "is  reallv  a  specific  against  scurvy, 
whether  it  be  employed  as  a  preventive  or  as  a  remedy.*  It  sup- 
plies something  to  the  blood  which  is  essential  to  its  healthy  prop- 
erties." The  potato  seems  to  be  no  less  eflicacious  as  a  remedy  and 
preventive  (Budd).  The  reader  will  find  a  most  interesting  account 
of  the  efficacy  of  potatoes  and  of  onions  in  Dana's  Tux)  Years  before 
the  Mast — a  book  well  worth  reading.  The  antiscorbutic  principle, 
whatever  it  may  be,  is  in  greatest  amount  in  unripe  fruits ;  it  lessens 
gradually  as  they  ripen ;  and  if  the  juice  be  obtained,  it  disappears 
when  fermentation  occurs.  When  lime-juice  becomes  musty,  a 
mucilaginous  principle  is  developed  at  the  expense  of  the  citric  and 
malic  acids ;  and  the  percentage  of  citric  acid  gradually  decreases  (Sir 
William  Burnett,  Parkes).  Good  Zemo?i-juice  seems  to  be  more 
effectual,  however,  than  pure  citric  acid ;  probably  from  its  contain- 
ing malic  and  tartaric  acids^  besides  citric^  and  from  the  citric  acid 
bemg  in  the  form  most  easily  absorbed  and  decomposed  by  the  diges- 
tive organs  of  man.  The  Materia  Medica  gives  numerous  analogous 
examples  of  the  superior  efficacy  of  a  medicine  in  its  natural  com- 
binations  (Parkes).  This  is  all  we  can  yet  say,  however,  regarding 
the  actions  of  either  of  these  means  of  cure,  notwithstanding  the 
researches  of  the  chemists  of  the  present  day.  Moreover,  it  is  suffi- 
cient :  and  with  such  remedies  at  command,  the  prevalency  of  scurvy 
in  merchant  vessels,  or  in  any  navy,  ought  not  to  exist.  "  The  one 
thing  wanted  in  order  that  scurvy  should  be  entirely  banished  from 
the  mercantile  marine  is  proper  provision  for  the  dietary  of  the  crew, 
— such  provision  as  is  enforced  in  emigrant  ships,  where  each  person's 
weekly  allowance  must  have  in  it  8  oz.  of  preserved  potatoes,  and 


that  the  same  cause  will  imperil  the  safety  of  our  merchant  ships.  And  there  can 
be  no  doubt  that  many  ships  have  actually  foundered  at  sea  because  the  crews  were 
so  prostrate  from  scurvv  as  to  be  unable  to  handle  them  when  overtaken  by  severe 
weather.  It  has  been  the  custom  to  inquire  what  proportion  of  the  crews  were  dis- 
abled from  scurvy.  As  might  be  supposed  in  the  case  of  a  disease  resulting  from  a 
cause  operating  upon  the  entire  crew,  this  proportion  is  often  very  large.  Thus  there 
were  recentlv  admitted  on  board  the  "Dreadnought"  twelve  cases  of  severe  scurvy 
from  one  ship;  two  others  were  known  to  be  seriouslv  affected  ;  and  the  entire  com- 

Slement  of  officers  and  men  was  only  nineteen,  leaving  but  live  men  in  all  able  for 
uty  to  work  the  ship.  The  proportion  of  crew  disabled  has  ranged  from  20  per  cent, 
to  70  per  cent. ;  and  it  is  certain  that  scurvy  8hi))s  have  rarely  a  hand  to  spare.  De- 
prive such  ships  of  a  fourth,  a  half,  or  two-thirds  of  their  force,  and  the  peril  of  a 
ship,  cargo,  crew,  and  passengers,  in  stress  of  weather,  is  obvious  ;  and  it  must  not 
be  forgotten  that  where  scurvy  has  prostrated  a  large  part  of  the  crew,  the  vigor  of 
the  remainder  is  sure  to  be  sapped,  so  that  there  may  not  remain  a  single  sailor  be- 
fore the  mast  in  a  state  of  thorough  efficiency  (Simon,  in  Si^h  Report  on  Public 
Health,  p.  19). 

*  [It  IS  essential  that  the  lemon-iuice  should  be  pure ;  and  to  insure  this  it  should  be 
analyzed,  before  being  received  either  in  the  army  or  navy.  Ten  per  cent,  of  brandy 
(s.  gr.  980)  or  rum  (s.  gr.  899)  ought  to  be  added  ;  and  it  should  then  be  packed  in  JarSf 
covered  with  a  layer  oif  oil,  and  sealed. — Editor.] 
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evidence  not  only  that  this  is  the  case,  but  that  their  addition  to  the 

diet  cures  scurvy  with  great  certainty Tartaric  and  especially  citric 

acid,  when  combined  with  alkalies,  have  always  been  considered  as  anti- 
scorbutic remedies,  par  excellence^  and  the  evidence  on  this  point  seems 
very  complete."*  The  writer  has  found  the  bitartrate  of  potash  very 
efficient  in  the  treatment  of  scorbutic  taint,  and  his  experience  is  sup- 
ported by  the  observations  of  others.  Of  the  vegetable  antiscorbutics, 
the  potato  enjoys,  and  probably  deservedly,  the  highest  reputation ;  sail- 
ors cut  it  in  slices,  and  pack  them  in  molasses ;  next  to  it  are  onionsj 
sliced  and  eaten  raw,  which  are  greedily  devoured  by  scurvy  patients. 
Cabbage^  in  the  form  of  sourcrout^  sorrel  (rumex  acetosella),  the  vrild 
artichoke  (Madison),  the  maguey  or  American  aloe  (agave  Americana) 
(Perrin),  the  prickly  pear  (cactus  apuntia),  the  dandelion  (leontodon  tar- 
axacum)— ^much  used  and  prized  by  the  French  army  in  the  Crimean 
war — Iambus-quarter  (chenopodium  album),  green  corn  (Southworth, 
Hamilton),  the  yam^  apples — not  cider— have  all  been  found  excellen.t 
antiscorbutics.  The  expressed  juice  of  the  sorghum^  before  boiling,  was 
much  used  in  the  Southern  army,  and  it  is  stated,  with  excellent  results. 
It  is  unquestionable,  that  uncooked  fruits  and  vegetables  are  more  effi- 
cient than  cooked,  in  the  prevention  and  cure  of  scurvy.  Dried  or  desic- 
cated vegetables  are  greatly  inferior  in  antiscorbutic  properties  to  fresh 
(Marrain)  ;  and  there  is  always  great  difficulty  in  getting  soldiers  to  use 
them,  they  having  a  distaste  for  them,  owing,  i^  a  measure,  to  ignorance 
of  the  proper  way  of  preparing  them  for  the  table.  The  writer  has  seen 
much  benefit  from  the  use  of  the  water  in  which  the  desiccated  potato  had 
been  soaked  and  boiled,  regularly  administered  to  scorbutic  men.  Fresh 
or  even  raw  meat,  and  new  milk,  are  important  articles  of  diet  in  scurvy^ 
which  is  ascribed  to  the  lactic  acid  they  contain,  an  attribute  not  proved. 
Heat  and  light  are  powerful  auxiliaries  in  the  treatment  of  scurvy ;  and 
exposure  to  the  sun's  rays,  the  head  being  covered,  has  a  salutary  eflTect. 
In  the  sclerotic  condition  of  the  subcutaneous  tissues  and  muscles,  fric- 
tions with  camphorated  lotions,  shampooing,  alkaline  and  sulphur  baths, 
have  been  used  with  good  results.  The  spongy  gums  and  ulcerated 
spots  should  be  sponged  with  solutions  of  tannin,  chloride  of  iron,  or 
diluted  nitrate  of  silver  (Buzzard).  Fetor  is  removed  or  abated  by  a 
wash  containing  the  permanganate  of  potash.  The  muriated  tincture  of 
iron,  with  arsenic  and  quinine,  and  phosphoric  acid,  should  always  be 
liberally  given. 

Dr.  Parkes  advises  that  the  following  measures  be  adopted  in  time  of 
war,  or  in  prolonged  sojourn  on  board  ship,  or  at  stations  where  fresh 
vegetables  are  scarce : 

1.  The  supply  of  fresh  vegetables  by  all  means  in  our  power.  Even 
unripe  fniits  are  better  than  none,  and  we  must  risk  a  little  diarrhoea  for 
the  sake  of  their  antiscorbutic  properties.  In  time  of  war  every  vegetable 
should  be  used  which  it  is  safe  to  use,  and  when  made  into  soups  all  are 
tolerably  pleasant  to  eat. 

2.  The  supply  of  dried  vegetables,  especially  potatoes,  cabbage,  and 
cauliflowers ;  turnips,  parsnips,  &c.,  are  perhaps  less  useful ;  dried  peas 
and  beans  are  useless.  As  a  matter  of  precaution  these  dried  vegetables 
should  be  issued  early  in  the  campaign,  but  should  never  supersede  the 
fresh  vegetables. 

3.  Good  lemon-juice  should  be  issued  daily  (1  oz.),  and  it  should  be  seen 
that  the  men  take  it. 

♦  [Drit.  and  For.  Med.-Chir,  Review^  1848.     Practical  Hygiene^  1866.] 
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found  on  the  serous  membranes,  as  in  the  arachnoid^  the  pleurce^  the 
vericardium^  the  peritoneum  ;  and  occasionally  the  blood  lies  coagu- 
lated in  the  cavities  of  these  membranes.  It  has  also  been  found  in 
the  bladder  and  in  the  calyces  and  pelvis  of  the  kidney  (Craigib). 

Instances  occur  in  which  blood  oozes,  or  is  discharged  more  or 
less  copiously,  from  the  mucous  membranes  without  aifection  of  the 
skin ;  and  to  this  class  of  cases,  as  a  form  of  disease  now  under  con- 
sideration, are  to  be  referred  those  cases  of  profuse  or  fatal  hemor- 
rhage from  slight  causes,  recorded  under  the  name  of  "  hemorrhea" 
which  have  been  ascribed  to  a  diathesis  termed  the  hemorrhagic^  and 
which  is  supposed  to  be  hereditary  {Edin,  Med.  and  Surg.  Journal^ 
vol.  xxv).  W  hen  the  disease  is  protracted  the  patient  becomes  of 
a  sallow  complexion,  waxy-colored,  and  dingy;  anasarcous  swell- 
ings, gangrenous  and  bed  sores  appear  on  the  feet  and  legs,  general 
anasarca  prevails,  and  he  dies  exhausted.  Dr.  Craigie  considers 
that  the  appearance  of  purple  spots  in  such  cases  is  connected  with 
more  or  less  disease  of  the  heart,  especially  with  hypertrophy 
or  dilatation  of  the  ventricles.  The  following  observation  by  Dr. 
Watson  puts  the  pathology  of  purpura  in  an  interesting  and  prac- 
tical light: 

"I  have  adverted  to  one  peculiar  source  of  danger  in  purpura,  the 
hazard  that  blood  may  be  effused  in  some  vital  organ,  where  even  a  slight 
amount  of  hemorrhage  suffices  to  extinguish  life.  Dr.  Bateman  states 
that  he  had  seen  three  instances  in  which  persons  were  carried  oKj  while 
affected  with  purpura,  by  hemorrhage  into  the  lungs.  During  the  course 
of  one  week,  in  the  year  1825,  I  was  present  at  two  inspections  in  the 
dead-house  of  St.  Bartholomew's  Hospital,  illustrative  of  the  same  point 
in  respect  to  another  vital  organ,  and  involving  a  question  in  forensic 
medicine.  The  subjects  of  examination  were  both  of  them  women  of 
middle  age,  who  had  been  brought  into  the  hospital  covered  with  purple 
spots  and  bruise-like  discoloration,  and  suffering  hemorrhage  from  the 
mucous  membranes.  Each  of  these  women  declared  that  the  apparent 
bruises  were  marks  of  beatings  received  from  her  husband.  One  of  them 
became  suddenly  hemiplegic  a  little  while  before  she  died.  Of  the  manner 
of  dissolution  in  the  other  case  I  am  not  sure.  lu  both  instances  a  con- 
siderable quantity  of  blood  was  spread  over  the  surface  of  the  brain 
between  its  membranes ;  and  in  one  of  them  blood  had  been  shed  also 
into  the  cerebral  substance,  which  it  had  extensively  lacerated. 

"  It  may  be  worth  mentioning  that  in  one  of  these  corpses  there  were 
indications  either  of  unusually  rapid  putrefaction  after  death,  or  (what  I 
think  more  probable)  of  some  degree  of  decomposition  even  before  life 
was  extinct.  This  woman  died  in  the  evening,  and  the  body  was  exam- 
ined next  day,  twelve  or  fourteen  hours  afterwards.  A  quantity  of  fetid 
gas  escaped  from  the  cavity  of  the  abdomen  as  soon  as  it  was  opened, 
and  small  bubbles  of  artr  were  seen  to  ooze  from  the  areolar  tissue  of 
various  parts  of  the  body.  Even  when  incisions  were  made  into  the  liver ^ 
air  frothed  up,  as  it  might  do  under  ordinary  circumstances  from  a  section 
of  the  lungs"  (Lectures,  vol.  ii,  p.  866). 

Sjrmptoms. — ^Various  symptoms,  denoting  general  disorder  of  the 
constitution,  precede  the  ap{)earance  of  the  petechise,  generally  by 
some  weeks,  such  as  languor,  which  is  oppressive,  weariness,  faint- 
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trewJtling^  with  an  extraordinary  thrill  and  hardness^  "  yielding  only 
to  the  withering  influence  of  approaching  death."  Bleeding  from 
the  intestines  and  urinary  system  quickly  supervened.  These  phe- 
nomena continued  to  spread  till  the  whole  mucous  system  of  the 
patient  became  the  seat  of  copious  hemorrhage.  A  peculiar  exan- 
thematous  eruption  appeared  upon  the  skin,  lasting  for  several  days 
(five),  and  never  presenting  anv  signs  of  extravasation.  Death  fol- 
lowed in  about  four  weeks.  The  pulse  did  not  exceed  its  natural 
frequency  (70),  and  there  was  no  disturbance  of  the  nervous  system, 
Bucn  as  headache,  delirium,  or  want  of  sleep  •,.  and  in  the  beginning 
of  the  disease  the  strength  was  not  remarkably  impaired ;  but  sub- 
sequently yielded  to  loss  of  blood.  The  disease  seemed  almost 
exclusively  confined  to  the  arterial  and  capillary  systems  of  vessels. 

Treatment. — To  treat  this  disease  with  success,  it  is  necessary  to 
ascertain  the  circumstances  under  which  it  becomes  developed  in 
each  particular  case.  Quinine  or  bark^  stimulants,  mineral  acids^ 
nutritious  food^  and  wine^  was  the  treatment  adopted  by  Cullen, 
Duncan,  and  Willan.  Subsequently  this  plan  of  treatment  was 
questioned  by  Dr.  Parry,  of  Bath,  who  found  that  in  his  cases  a 
rail  bleeding  from  the  arm  was  a  nmch  more  speedy  mode  of  curing 
the  disease.  Dr.  Harty,  of  Dublin,  confirmed  this  principle  of  treat- 
ment, and  was  successful  with  liberal  doses  of  purgatives,  so  as  to 
clear  out  the  intestinal  canal  completely.  Oil  of  turpentine^  admin- 
istered in  moderate  and  repeated  doses,  has  also  been  recommended. 
Dr.  Hardy,  of  Dublin,  recommends  the  tincture  of  larch  bark.  He 
has  long  used  it  as  a  styptic  and  carminative  tonic ;  and  it  is  "  one 
of  the  most  elegant  forms  of  prescribing  a  terebinthinate  "  (Moore). 
Fifteen-drop  doses  of  the  tincture  may  be  administered  every  hour, 
or  eight  or  ten  drops  three  times  a  day,  afterwards  increasing  the  dose 
according  to  the  age  of  the  patient  and  the  necessities  of  the  case. 

The  treatment  of  purpura  may  be  comprised  in  the  following 
measures:  The  bowels  ought  invariably,  and  without  exception, 
to  be  first  thoroughly  and  efl^ectually  evacuated  by  means  of  senna, 
aloetics,  or  calomel  and  jalap.  If  several  efl^ectual  doses  of  either 
or  all  of  these  medicines  be  not  followed  by  less  heat  of  skin,  dimi- 
nution of  the  frequency  of  the  pulse,  abatement  of  the  internal 
pains,  and  a  cleaner  state  of  the  tongue ;  if  the  spots  continue  to 
increase  in  number  and  size,  and  the  hemorhagic  oozings  do  not 
cease, — blood,  according  to  age,  strength,  and  other  circumstances, 
may  be  drawn  from  the  arm,  while  the  patient  should  abstain  from 
animal  food  in  every  form,  and  should  subsist  on  boiled  rice  with 
whey,  or  the  light  subacid  fruits,  as  grapes,  oranges,  strawberries, 
gooseberries,  baked  apples,  or  the  like.  His  drink  may  consist  of 
tamarind-water,  or  water  acidulated  with  sulphuric  acid.  Under 
this  plan  most  cases  of  the  disease  will  be  speedily  and  readily 
brought  to  a  favorable  termination.  If  symptoms  of  local  uneasi- 
ness continue  after  the  urgent  phenomena  nave  disappeared,  leeches 
should  be  applied  in  the  neignborhood  of  the  part;  and  it  will  be 
proper  to  continue  the  periodical  and  regular  evacuation  of  the  ali- 
mentary canal.     When  the  sjwts  have  disappeared  and  the  hemor- 
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sometimes  rose  to  the  upper  part  of  the  thigh.  In  some  patients  the 
gangrened  part  came  away  of  its  own  accord ;  in  others  it  became 
necessary  to  assist  nature  by  amputation.  In  some  instances  death 
succeeded  to  amputation,  the  disease  having  continued  to  extend  to 
the  trunk  of  the  body.  It  is  particularly  mentioned  in  a  report  on 
the  subject  to  the  Royal  Academy  of  Sciences  at  Paris,  that  the 
rye  of  Cologne,  in  the  year  1709,  contained  fully  one-fourth  part  of 
the  cockspur.  The  (disease  generally  began  in  one  or  both  feet,  with 
pain,  redness,  and  a  sensation  of  heat  as  burning  as  the  fire.  At 
the  end  of  some  days  these  symptoms  ceased  as  quickly  as  they  had 
come  on,  when  the  sensation  of  extreme  heat  was  changed  to  cold. 
The  part  affected  became  black,  like  a  piece  of  charcoal,  and  .as  dry 
as  if  it  had  been  passed  through  the  fire.  A  line  of  separation 
tended  to  form  between  the  dead  and  the  living  parts,  like  that 
which  appears  in  the  separation  of  a  slough  produced  by  the  appli- 
cation of  the  cautery. 

The  disease  prevailed  in  Switzerland  in  1709  and  1716,  and  is 
described  by  Langius,  of  Lucerne.  M.  Garroud,  a  physician  of 
Dauphiny,  where  the  disease  prevailed  in  1709,  makes  some  very 
important  observations  on  the  different  symptoms  apt  to  predomi- 
nate in  different  individuals.  Some  patients  suffered  very  violent 
pain,  with  an  insufferable  sensation  of  heat,  although  the  part  felt 
cold  to  the  touch.  In  other  patients  redness,  with  much  swelling, 
supervened,  attended  by  fever  and  delirium.  The  separation  of  the 
dead  parts  from  the  living  took  place  with  excruciating  pain.    The 

Sangrene  was  not  in  every  instance  dry.     Animals  were  found  to 
ie  of  the  specific  gangrene  when  forced  to  swallow  the  diseased  rye, 
for  they  refused  to  eat  food  containing  it. 

The  exp^ments  and  observations  of  Tessier  show  that  a  given 
quantity  is  required  to  produce  the  specific  effects,  and  that  the 
action  of  the  poison  is  cumulative. 

The  history  of  some  cases  of  mortification  of  the  limbs  related  by 
Dr.  Charlton  Woolaston,  in  the  Philosophical  Transactions  for  1762, 
shows  that  it  may  occur  in  this  country  from  eating  v^heat  diseased 
similarly  to  the  in/e;  and  Sir  William  Wilde,  of  Dublin,  has  recorded 
its  occasional  occurrence  in  Ireland. 

Symptoms. — The  gangrenous  form  of  ergotism  is  ushered  in  by 
excessive  lassitude,  more  or  less  protracted,  and  accompanied  witn 
fever ;  the  extremities  become  painful,  cold,  and  rigid,  benumbed, 
and  almost  insensible,  and  are  with  difficulty  capable  of  movement. 
Severe  internal  pains  of  the  limbs  prevail  (acrodynia),  greatly  aggra- 
vated by  heat.  It  extends  by  degrees  from  the  toes  to  the  legs  and 
thighs,  and  from  the  fingers  to  the  arms  and  shoulders,  when  spha- 
celus supervenes.  With  the  exception  of  slight  febrile  heat,  the 
constitutional  disturbance  aj^pears  to  be  slight,  and  in  this  respect 
resembles  scurvy.  Ricker  has  recently  described  the  early  symp- 
toms of  a  case  of  poisoning  by  bread  containing  ergot.  A  family  of 
six  persons  partook  of  the  bread,  and  all  sullered  from  the  8ame 
symptoms — namely,  dryness  of  the  throat,  epigastric  oppression, 
nauseous  taste,  mucous  and  biliarj-  vomiting,  vertigo,  st\ipor,  and 
diarrhoea  {New  Syden,  Society  Year-Book^  1861).     Seeing  that  symp- 
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tomB  vary  greatly  in  severit}",  probably  in  proportion  to  the  amount 
of  diseased  food  taken,  and  the  poisonous  nature  of  the  particular 
fungus  which  affects  it,  we  may  have  the  expression  of  some  phe- 
nomena more  fully  than  others — for  example,  acrodmiia.  Under 
this  name  Chomel  described  a  painful  affection  of  the  wrists  and 
ankles  which  prevailed  in  Paris  in  1827,  1828,  and  1829.  It  was 
then  so  prevalent  among  the  soldiers  in  the  barracks  of  Lourcine, 
that  560  men  were  affected  out  of  700 ;  and  in  that  of  Comtille,  200 
men  out  of  600.  Since  1828  no  case  has  been  recorded  in  the  bar- 
racks or  military  hospitals  (Parkes).  In  1859  M.  Barudel  observed 
three  cases  in  the  mihtary  prison  at  Lvons ;  and  in  spite  of  negative 
results  of  the  examination  of  the  qualitv  of  the  food,  l>r.  Parkes  is 
inclined  to  believe  that  the  cause  lay  there,  and  probably  in  ergot- 
ism of  the  flour  \Army  Medical  Department — Sanitary  Report  for 
1860,  p.  358). 

The  general  train  of  symptoms  produced  by  the  use  of  diseased 
grain  assumes  two  forms — namely,  the  spasmodic  or  the  gangren- 
ous. The  spasmodic  form  commences  with  a  sense  of  tingrling  or 
itching  in  the  feet,  followed  by  cardialgia  and  similar  tinefing  sen- 
sations in  the  hands  and  head.  Violent  contractions  of  tne  hands 
and  feet  follow,  which  seem  to  affect  each  particular  joint,  and  the 
pain  is  said  to  resemble  that  of  a  dislocation.  The  sensations  are 
also  sometimes  described  as  of  a  bruising  kind ;  and  the  body  is 
bathed  in  copious  sweats.  The  symptoms  intermit  during  intervals 
of  two  or  three  days  of  a  remission  at  one  time.  Drowsiness,  giddi- 
ness, indistinctness  of  vision,  and  an  irregular  gait  are  constant  phe- 
nomena. Coma  and  epileptic  convulsions  are  apt  to  supervene, 
which  generally  indicate  a  fatal  result.  An  enormous  appetite  ac- 
companies  this  train  of  evils.  Spots  like  those  of  purpura  appear 
on  the  face,  and  the  disease  rarely  abates  before  the  third  weelc. 

Treatment. — Considerable  differences  of  opinion  prevail  regarding 
the  treatment  of  this  dietic  disease.  The  cause,  in  the  first  instance, 
must  be  ascertained  and  removed.  To  obviate  the  effects  it  has 
already  produced,  the  constitutional  treatment  must  be  directed  to 
improve  the  state  of  the  blood.  Tonics  and  stimulants  are  to  be  ad- 
ministered after  a  free  employment  of  evacuant  remedies  to  clear 
out  the  alimentary  canal  completely.  The  chlorates  of  potash  and 
of  soda,  with  antispasmodics,  tonics,  and  narcotics,  are  especially 
indicated.  Camphor^  inusfc^  ammonia^  capsicum^  may  be  particularly 
mentioneti ;  and  the  strength  of  the  patient  is  to  be  supported  by 
light,  nourishing,  and  wholesome  food. 

DELIRIUM  TREMENS.* 

Latin  Eq.,  Delirium  aUoholicum;  Frkncr  Eq.,  ;  OsRMAii  Eq.,  Deiiritan  trt^ 

tnfns — Syn.,  Sau/enoaAn  »tnn;  ITALIAN  Eq.  ,  JDe^'rutm  tremetta. 

Definition. — A  train  of  morbid  phenomena^  produced  by  the  slow  and 
mmidative  €u^tion  of  alcohol^  in  the  various  form^  in  tohich  it  is  used  <w 


•  [The  term  Delirium  Trtmena  was  firet  proposed  by  Dr.  Sutton  (T)naei<m  Deiiri 
TWm^Mt,  London,  1S18).~Editor.] 
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a  drink.  Delirium  is  one  of  the  most  prominent  features  of  the  morbid 
state^  which  is  otherwise  characterized  by  hallucinations^  dread^  tremors 
of  the  tendons  and  muscles  of  the  hands  and  limhs^  watchfulness,  absence 
of  sleep,  great  frequency  of  pulse.  A  thick,  creamy  fur  loads  the  tongue, 
and  a  cod,  humid,  or  perspiring  surface  prevails  ;  while  the  patient  gives 
forth  a  peculiar  odor,  of  a  saccharo^lcohdic  description,  more  or  less 
strong. 

Pathology. — This  disease  has  only  been  recognized  and  described 
since  the  beginninff  of  this  century.  The  Experimental  Inquiry  of 
Dr.  John  Percy,  in  1839,  illustrating  the  physiological  action  of 
alcohol ;  an  inquiry  into  the  Physiology  of  Temperance,  by  Dr.  Car- 
penter ;  the  recent  Patholoaical  Observations  on  th£  Bodies  of  Known 
Drunkards,  by  Drs.  Roesch  and  Francis  Ogston  (1855) ;  and,  lastly, 
a  most  able  and  interesting  review  on  the  "  Treatment  of  Delirium 
Tremens,"  in  the  Brit  and  For.  Med.-Chir.  Review  for  October,  1859, 
are  contributions  which  have  placed  on  a  more  sure  foundation  our 

{)reviou8  theoretical  information  regarding  morbid  states  which  fol- 
ow  the  persistent  use  of  alcohol. 

The  term  alcoholism^  is  used  to  denote  various  symptoms  of  dis- 
ease attending  morbid  processes  of  various  kinds  which  are  capable 
of  being  traced  to  the  use  of  stimulants  containing  alcohol.  The 
immediate  eifects  of  intemperance  in  the  use  of  alcoholic  fluids,  the 
nature  of  delirium  tremens,  and  of  spontaneous  combustion,  may  be 
embraced  under  the  general  designation  of  alcoholism.  This  term  is 
used  in  the  sense  analogous  to  that  in  which  we  use  the  terms  mer- 
curialism.,  ergotism,  narcotism,  and  the  like ; — the  agents  inducing 
these  specific  states  acting  after  the  manner  of  a  cumulative  poison. 
The  progress  of  modern  science  has  distinctly  demonstrated  the 
poisonous  action  of  alcohol ;  and  an  account  of  the  nature  of  deli- 
rium tremens,  as  well  as  the  grounds  on  which  its  treatment  must 
be  based,  are  now  alike  founded  on  this  knowledge.  Tiedemann 
and  Gmelin  in  1820,  and  Maffendie  in  1823,  detected  alcohol  by  its 
odor  in  the  blood.  The  fluid  found  in  the  ventricles  of  the  brain 
had  also  been  observed  to  have  the  smell,  the  taste,  and  the  inflam- 
mability of  gin  (Sir  A.  Carlisle).  In  1828  it  was  theoretically  ad- 
vanced by  Leov^ille  that  delirium  tremens  consisted  in  an  exalted 
state  of  the  vital  powers  of  the  brain,  excited  by  molecules  satu- 
rated with  alcohol  absorbed  from  the  surface  of  the  stomach  and 
bowels,  and  carried  into  the  current  of  the  circulation.  Now  it  is 
a  matter  of  fact,  determined  by  direct  experiment,  as  well  as  by 
casual  observation,  that  alcohol  is  absorbed  directly  into  the  circu- 
lation, and  is  capable  of  acting  as  a  direct  poison  upon  the  nervous 
tissue  through  which  the  infected  blood  circulates.  Alcohol  has 
been  found  in  the  blood,  in  the  urine,  in  the  bile,  in  the  fluid  of  the 
serous  membranes,  in  the  brain-matter,  and  in  the  liver  (Percy, 
Ooston).  Its  odors  can  be  easily  detected  in  the  breath,  and  the 
habitual  immoderate  drinker  exhales  a  distinct  alcoholic  and  saccha- 


♦  [The  term  Alcoholimn  was  first  used  by  Requin  (EUments  de  Pathologie  MidieaU^ 
t.  Hi,  January,  1862).  In  the  same  year  Professor  Magnus  Huss,  of  (Stockholm,  pub- 
lished his  work  I  Die  Chroniaehe  AlkohoU  Krankheif], 
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rine  odor  more  or  less  strong.  His  clothes  at  last  acquire  a  spiritu- 
ous aroma,  every  part  of  his  body  being  long  thoroughly  imbued 
with  alcohol  (Craig ie).  This  odor  is  generally  so  well  expressed  in 
cases  of  delirium  tremens  that  a  place  has  been  given  to  a  statement 
of  the  facts  amongst  the  characters  embodied  in  the  definition.  Dr. 
Percy's  experiments  directly  support  these  statements,  and  prove 
at  the  same  time  the  great  rapidity  with  which  alcohol  passes  into 
the  current  of  the  circulation.  He  injected  strong  alcohol  into  the 
stomachs  of  dogs ;  and  within  two  minutes  after  completing  the  in- 
jection, their  respiratory  and  cardiac  movements  ceased ;  the  stomach 
was  found  nearly  empty  after  death,  whilst  the  blood  was  highly 
charged  with  alcohol. 

I  once  had  an  opportunity  of  examining  the  bod^  of  a  person  who 
for  many  years  had  been  in  the  habit  of  drinking  daily  a  large 

Quantity  of  brandy.  He  died  of  typhoid  asthenia^  with  characteristic 
egeneration  of  nearly  every  important  organ  of  the  body  and  of 
the  bloodvessels.  The  fluid  collected  from  the  cavities  of  the  brain, 
consisting  of  serum  and  some  blood,  contained  2.6  per  cent,  by 
volume,  and  2.1  per  cent,  by  weight,  of  alcohol.  This  quantitative 
analysis  was  made  for  me  by  my  friend  Dr.  F.  S.  B.  F.  de  Chaumout, 
with  Giessler's  vaporimeter. 

The  pernicious  etfects  of  the  continuous  use  of  alcoholic  stimuli 
on  •the  organs  and  tissues  of  the  body  have  been  deduced  from  a 
careful  study  of  the  morbid  appearances,  of  a  chronic  kind^  met  with 
in  the  bodies  of  individuals  known  to  have  lived  intemperate  lives, 
and  who  haxl  perished  suddenly  from  the  effects  of  accident,  suicide, 
or  homicide,  and  while  apparently  in  ordinary  health  and  activity. 
The  extent  of  the  chronic  changes  in  the  various  organs  of  these 
individuals  is  found  to  have  been  far  in  excess  of  what  could  have 
been  reasonably  looked  for  in  a  like  number  of  persons  of  the  same 
age,  and  of  temperate  habits,  suddenly  cut  oflT  while  apparently  in 
average  health  and  vigor.  The  cnmulative  eflfects  of  long-continued 
intemperance  have  been  clearly  proved  by  Dr.  Ogston's  observations; 
and  tne  results  of  his  post-mortem  inspections,  on  the  whole,  supjiort 
the  conclusions  which  have  been  arrived  at  on  theoretical  grounds  as 
to  the  injurious  effects  of  alcohol  in  excess.  The  following  state- 
ments contain  a  summary  of  these  results:  (1.)  The  nervous  centres 
present  the  greatest  amount  of  morbid  change,  the  morbid  aptiear- 
auees  within  the  head  extending  over  92  per  cent,  of  those  examined. 
By  this  observation  the  theoretical  remarks  of  Leovfeille,  Craigie, 
and  Carpenter  are  clearly  established.  (2.)  T7ie  changes  in  respira- 
tory organs  succeed  in  frequency  those  of  the  nervous  centres,  vield- 
ing  a  percentage  of  63.24  of  tnose  examined.  (3.)  Morbid  changes 
in  the  liver  are  next  in  order  of  frequency,  and  are  due  to  enlarge- 
ment, granular  degeneration,  the  nutmeg-like  congestion,  and,  lastly, 
the  fatty  state.  (4.)  Next  to  changes  in  the  liver  come  those  in  the 
heart  and  large  arteries.  (5.)  Xext  are  those  of  tJie  kidneys.  (6.) 
Least  frequent  of  all  are  morbid  changes  in  the  alimentary  canal. 

Two  orders  of  changes  may  be  observed  to  result  from  intem- 
perance in  the  use  of  alcoholic  fluids— namely,  one  set  of  long  dura- 
tion, or  which  at  least  must  have  taken  some  considerable  time 
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before  they  could  be  completed ;  another  set  of  shorter  duration, 
and  which  probably  are  more  closely  connected  with  the  immediate 
symptoms  which  precede  the  fatal  event. 

The  abnormal  changes  in  the  cranium,  the  substance  of  the  brain, 
its  convolutions  and  cerebral  ventricles,  all' indicate  the  prolonged 
action  of  a  morbid  poison.  The  prolonged  action  of  the  alcoholic 
poison  on  the  cranial  contents  is  to  produce  induration  of  the  cerebral 
and  cerebellar  substance  in  by  far  the  largest  number  of  cases,  coin- 
cident wath  an  increased  amount  of  subarachnoid  serum ;  while  the 
•steatomatous  degeneration  of  the  small  arteries  leads  to  atrophy  of 
the  convolutions  and  oedeina  of  the  brain. 

When  spirituous  liquors  are  introduced  into  the  stomach  they 
tend  to  coagulate,  in  the  first  instance,  all  albuminqus  articles  of 
food  or  fluid  with  which  they  come  in  contact:  as  an  irritant,  they 
stimulate  the  glandular  secretions  from  the  mucous  membrane,  and 
ultimately  leaa  to  permanent  congestion  of  the  vessels,  to  spurious 
melanotic  deposit  in  the  mucous  tissue,  and  to  thickening  of  the 
gastric  substance.  By  the  veins  and  absorbents  of  the  stomach  the 
alcohol  mixes  with  the  blood,  and  immediately  acts  as  a  stimulant 
to  all  the  viscera  with  which  it  is  brought  in  contact.  The  func- 
tions of  the  brain  are  at  once  stimulated,  and  ideas  follow  in  more 
rapid  succession ;  the  liver  is  excited  to  secrete  an  excess  of  sugar, 
by  the  immediate  action  of  the  stimulant  on  its  tissue  (Drs.  Harley 
and  Bernard).    The  flow  of  urine  is  excited  in  a  similar  manner. 

In  these  effects  it  is  impossible  not  to  recognize  the  operation 
of  an  agent  most  pernicious  in  its  ultimate  results,  when  indulged 
in  habitual  excess ;  but  most  valuable  as  a  remedial  agent,  when 
its  action  is  understood  and  appreciated  (consult  Dr.  Anstie's  valu- 
able work  on  Stimulants  and  Narcotics;  their  Mutual  Relations), 
The  mere  coagulation  of  the  albuminous  articles  of  food  and 
fluid  is  very  different  from  that  eftected  by  the  gastric  fluids,  and 
tends  to  render  the  articles  more  difficult  of  solution  by  the  gastric 
juice. 

In  these  facts  it  is  impossible  not  to  recognize*  that  alcohol  being 
absorbed,  a  double  series  of  morbid  results  ensue.  On  the  one  hand, 
a  train  of  phenomena  are  induced  partly  of  a  chemical  nature  and 
partly  physiological  or  vital.  The  general  nutrition  of  the  body  suf- 
fers ;  and  a  bad  state  of  health  is  at  last  induced,  of  a  peculiar  kind, 
sometimes  described  as  the  "  drunkard's  cachexia  or  dyscrasia.'*  This 
state  of  the  system  is  characterized  by  positive  irritation,  which 
very  soon  succeeds  to  the  intemperate  use  of  alcohol,  and  which  is 
manifested  in  a  variety  of  ways  ;  sometimes  by  an  unnaturally  vora- 
cious appetite  ;  but  those  who  over-indulge  in  the  use  of  such  stimuli 
subsequently  sufter  a  total  disrelish  for  food ;  they  become  unable 
to  eat,  and  dyspeptic  symptoms  of  various  kinds  betray  the  irritable 
state  of  the  alimentary  canal,  such  as  stomach-ache,  the  frequent 
generation  of  gases,  water-brash,  heartburn,  squeamishness,  vomit- 
ing, and  palpitations  of  the  heart.  A  constipated  condition  of  the 
intestines,  attended  with  deficiency  in  the  power  to  expel  their  con- 
tents, is  very  soon  established,  ana  sometimes  ascribed  to  the  defi- 
cient secretion  of  bile,  which  is  known  not  to  be  secreted  in  due 
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eliminated  very  slowly  as  alcohol  by  the  lungs,  by  the  liver,  and  by 
the  kidneys ;  but  appears  to  tarry  in  largest  amount  in  the  liver 
and  in  the  brain  (Parkes).  Another  portion  is  decomposed.  Its 
hydrogen  enters  into  combination  with  oxygen  to  form  water,  which, 
with  acetic  acid,  having  been  produced,  carbonic  acid  and  water  are 
formed.  Oxygen  is  thus  diverted  from  its  proper  function,  the  ex- 
halation of  carbonic  acid  at  the  lungs  is  diminished  both  absolutely 
and  relatively,  and  less  urea  is  excreted  by  the  kidneys  than  is  con- 
sistent with  health ;  but  the  pulmonary  aqueous  vapor  is  not  lessened 
(Booker  and  Hammond,  quoted  by  Parkes).  The  water  of  the  urine 
is  diminished,  the  chlorine  is  greatly  lessened,  as  well  as  the  acids 
and  bases.  All  the  evidence,  therefore,  points  to  the  effect  of  alco- 
hol as  causing  the  retention  of  substances  which  ought  to  be  elimi- 
nated ;  and  this  retention  of  the  effete  matter  is  still  more  intensified 
by  the  stimulant  action  of  alcohol  increasing  for  a  limited  time  the 
frequency  of  functional  acts,  followed  as  it  is  by  a  corresponding 
depression.  In  this  way  impaired  health  is  soon  brought  about, 
tending  to  wasting  of  the  tissues  generally ;  and  so  long  as  any 
alcohol  remains  in  the  blood  as  alcohol^  a  certain  toxic  or  poisonous 
effect  continues  to  be  produced  upon  the  nervous  system  through 
which  the  poisoned  blood  circulates.  If  a  constant  supply  of  the 
alcohol  is  kept  up,  the  phenomena  of  alcohdum  becomes  chronic  or 
persistent ;  and  acute  paroxysms,  generally  in  the  form  of  delirium 
tremens^  supervene,  which  is  at  once  the  most  common  and  the  most 
prominent  evidence  of  alcoholism.  In  other  instances  the  degenera- 
tion of  several  vital  organs  generally  may  become  so  excessive  that 
death  follows  by  asthenia^  or  with  typhoid  phenomena  ending  in 
coma.  [See  Chronic  Alcoholism^  by  the  Editor,  vol.  ii.] 

When  mixed  with  blood  out  of  the  body,  spirituous  liquors  cause 
more  or  less  coagulation,  according  to  their  strength  and  concentra- 
tion ;  and  when  applied  to  the  bloodvessels  in  the  transparent  parts 
of  animals,  they  can  be  seen  to  produce  the  same  effects.  The 
congestion  that  constantly  exists  in  the  mucous  membranes  of  the 
lungs  and  stomach  is  eviaence  of  the  retarded  motion  of  the  blood. 
The  fact  that  hemorrhoidal  swellings  are  always  aggravated  by  the 
use  of  alcoholic  fluids  is  the  result  of  retarded  motion  of  the  blood 
in  the  hemorrhoidal  vessels.  When  death  occurs  from  poisonous 
doses,  either  in  animals  or  in  man,  although  the  dose  is  at  first  fol- 
lowed by  increased  frequency  of  the  pulse,  yet  in  a  short  time  the 
pulse  becomes  rapid  and  small;  while  the  extremities  become  cold, 
and  the  power  of  generating  heat  is  suspended  in  proportion  as  the 
blood  progresses  slowly  and  more  slowly  through  the  jmlmonary 
capillaries.  These  effects  upon  the  lungs  must  te  regarded  as  of  a 
toxic  kind ;  and  this  specific  toxic  action  is  not  less  obvious  on  the 
brain.  Its  nerve-substance  becomes  poisonously  afiected — a  condi- 
tion which  seems  to  constitute  one  of  the  most  necessary  antece- 
dents in  the  causation  of  delirium  tremens. 

The  effects  produced  on  the  medulla  oblongata  tend  to  sustain 
this  toxic  effect  upon  the  lungs.  The  brain  and  the  lungs  in  this 
respect  act  and  react  on  each  other.     Death  may  ensue  in  various 
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his  affairs,  and  is  either  restless  or  watchful.  These  symptoms  last 
from  twenty-four  to  forty-eight  hours. 

The  second  sta^e  commences  by  a  hurried  and  anxious  manner, 
by  great  excitability  of  temper,  by  a  small,  accelerated  pulse ;  some 
heat,  perhaps,  of  the  surface  of  the  trunk,  but  accompanied  with 
the  coldness  and  clamminess  of  the  extremities.  The  tongue  is 
sometimes  clean,  but  often  brown  and  dry,  and  the  patient  delirious, 
suffering  from  various  mental  illusions  and  alienations.  In  general 
the  delirium  is  melancholy,  and  has  reference  to  his  usual  occupa- 
tion and  habits,  or  to  some  difficulty  in  his  domestic  affairs.  He 
sometimes  sees  flames  or  hears  voices  talking  to  him,  or  as  soon  as 
he  shuts  his  eyes  he  sees  people  passing  under  the  bed-clothes.  In 
short,  he  sees  objects  and  signts  in  situations  in  which  they  are  not, 
and  which  have  no  real  existence ;  or  betrays  the  most  dreadful 
^  alarm  at  hideous  objects  which  he  imagines  are  threatening  him 
with  immediate  destruction.  Restless  and  sleepless,  he  moves  his 
trembling  hands  horizontally  over  the  bed-clothes,  as  if  seeking  for 
something.  In  general  he  is  harmless  and  easily  controlled ;  but  in 
some  instances  he  is  violent,  mischievous,  and  requires  to  be  re- 
strained. This  staee  generally  lasts  from  three  to  four  days  to  a 
week,  when  the  third  stage  commences  by  the  patient  falling  into 
a  sound  sleep  and  gradual^  recovering,  or  a  fatal  collapse  comes  on, 
which  finally  and  shortly  closes  the  scene.  Without  reference  to 
stages  of  the  disease,  the  following  is  a  general  description  of  its 
symptoms. 

There  is  always  more  or  less  derangement  in  several  other  func- 
tions besides  the  brain.  The  patient  is  generally  void  of  all  appe- 
tite ;  or  he  may  be  squeamish,  and  vomit  at  intervals.  Sometimes 
he  is  thirsty,  and  calls  loudly  for  liquor  of  various  kinds ;  but  often 
he  is  indifferent  to  the  sensation  of  thirst.  In  several  instances 
great  aversion,  and  even  dread,  of  all  food  and  drink  has  been 
evinced ;  and  it  has  been  impossible  to  persuade  the  patient  to  par- 
take of  either.  The  tongue  is  at  first  covered  with  moist  white, 
fray,  or  slate-colored  fur,  and  when  protruded  it  is  tremulous.  The 
owels  are  constipated,  and  less  sensible  than  in  the  state  of  health 
to  the  action  of  medicine.  When  they  are  acted  upon  by  remedies, 
the  discharges  are  very  dark-colored,  the  first  generally  consistent, 
the  latter  liquid,  dark,  and  offensive.  There  are  generally  fulness 
and  distension,  and  not  unfrequently  tenderness  and  pain,  in  the 
epigastric,  umbilical,  and  right  hypochondriac  regions;  and  some- 
times the  two  hypochondriac  regions  give  the  patient  the  sensation 
as  if  they  were  drawn  tightly  together.  The  skin  is  bathed  about 
the  head  and  neck  with  a  clammy,  unctuous,  cold  moisture ;  but 
elsewhere,  and  especially  at  the  feet,  it  is  cold,  dry,  and  imper- 
spirable. 

The  pulse  varies  from  96  to  110  or  120,  sometimes  130;  and 
thoufifh  sometimes  small  and  oppressed,  is  often  full,  voluminous, 
and  throbbing .  The  carotid  ana  temporal  arteries  beat  most  vio- 
lently ;  those  of  the  wrist  less  forcibly ;  and  the  anterior  and  poste- 
rior tibial  artericR  pulsate  feebly  enough.     The  action  of  the  neart 
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The  late  Sir  Alexander  TuUocli,  in  his  report  for  1853,  gives  the 
following  percentages  of  mortality  among  them: 


Great  BriUin,  infantry, 17.6 

"  cavalry, 18.8 

Bermuda, 16.0 

Canada, 7.94 

Gibraltar, 18.6 

Malu, 8.8 

Nova  Scotia, 9.1 

A  return  of  admissions  and  deaths  from  delirium  tremens  and 
ebrietas  in  the  General  Hospital  in  Calcutta,  from  1848  to  1852,  and 
another  of  admissions  and  deaths  from  the  same  causes  in  the  Med- 
ical College  Hospital,  during  1851,  1852,  and  1853,  give  some  im- 
portant results,  as  follow: 

That  delirium  tremens  occurs  in  women  and  men  in  the  proportion 
of  one  to  twenty-five ;  but  that  this  difference  is  due  to  the  differ- 
ence of  habits  rather  than  of  sex. 

That  in  regard  to  age  the  ratio  is  as  follows: 


B  from  20  to  25, 

26  to  80, 

80  to  86, 

85  to  40, 

40  to  46, 

46  to  60, 

60  to  60, 

60  to  66, 

Caaei. 

Deaths. 

Par  cent,  of  Deaths. 

84 

4 

9.1 

66 

16 

24.2 

48 

11 

22.9 

76 

7 

9.2 

62 

6 

9.6 

28 
7 
6 

4 

17.8 

1 

^^^ 

The  greatest  mortality  is  between  the  ages  of  twenty-five  and 
forty,  which  is  confirmed  by  the  analysis  of  another  series  of  sixty- 
four  fatal  cases.  The  percentage  shows  that  there  is  no  uniformity 
in  the  proportion  of  deaths  to  the  number  of  cases. 

There  is  no  evidence  to  show  that  the  season  of  the  year  exerts 
a  definite  influence  on  the  occurrence  of  the  disease,  whereas  the 
mortality  very  palpably  varies  with  the  temperature — it  being  more 
than  double  in  the  eight  hot  months  as  compared  with  the  four 
cold  months. 

The  apparent  cause  of  death  was  as  follows :  Thirty-three  by  ex- 
haustion (often  with  coma) ;  eighteen  by  coma ;  eleven  by  fits  (prob- 
ably apoplectic,  called  sometimes  epileptic) ;  one  died  on  the  night- 
stool  ;  one  was  found  dead  in  bed. 

Convulsions  occurred  in  at  least  twenty  of  the  above  cases.  One 
distinct  case  of  paroxysmal  opisthotonos  occurred  in  a  musician,  who 
during  the  intervals  w^as  able  to  sit  up  and  whistle  tunes. 

Treatment. — From  the  nature  of  the  disease  as  now  described,  as 
well  as  from  the  dire  results  of  experience,  it  is  now  clearly  estab- 
lished that  the  indications  for  treatment  are, — (1.)  The  elimination 
of  the  poison  ;  (2.)  The  sustenance  of  the  patient  during  this  period. 
The  two  most  fatal  errors  which  can  be  committed  in  the  treat- 
ment of  delirium  tremens  are  either  to  bleed  the  patient  or  to  give 
him  opiates.  The  greatest  number  of  cases  of  those  treated  by  opiates 
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tion ;  and  a  laxative,  or  even  a  purgative,  should  be  alternated  with 
opium,  followed  by  a  bitter  tonic,  which  always  operates  favorably 
in  lingering  cases  of  nervous  and  dyspeptic  exhaustion.  Narcotics 
are  thus  only  safe  in  delirium  tremens  when  they  are  given  with  the 
object  of  aiding  and  seconding  the  natural  cure  of  the  disease,  em- 
ployed in  moderate  doses,  and  given  only  at  the  later  stages.  The 
heroic  use  of  them,  as  heretofore  too  often  advocated  even  by  the 
most  eminent  physicians,  is  now  recognized  as  a  treatment  which 
merely  substituted  narcotic  poisoning  for  alcoholism  or  delirium 
tremens, 

LEAD  PALSY. 

Latin  £q.,  Paralysis  ex  plmnbo ;  French  £q.,  Paralysie  saturnine ;  German  £q., 

Beilahmung ;  Italian  £q.|  Parallsi  lifarg^irosa. 

Definition. — A  series  of  morbid  phenomena  induced  by  the  absorption 
of  the  salts  of  lead  contained  in  solution  in  drinking-waters^  or  in  various 
foods  and  drinks^  or  conveyed  into  the  system  throuah  the  integuments 
of  those  who  are  in  the  habit  of  handling  the  sdutie  salts  of  lead  ;  or 
through  the  pulmonary  mucous  membrane  of  those  exposed  to  the  in- 
fluence of  vapors  containing  lead. 

Pathology. — The  theory  of  this  disease  is,  that  the  lead  being 
absorbed,  produces  a  peculiarly  painful  affection  of  the  alimentary 
canal,  termed  lead  cdicj  or  painters^  cdic  (eq.,  colum  ex  plumbo).  It 
may  also  aftect  the  muscles  of  the  extremities,  producing  palsy ; 
and  finally  it  produces  ulceration  of  the  gums  and  alveolar  pro- 
cesses, accompanied  by  a  peculiar  blue  line,  which  was  first  pointed 
out  by  Dr.  Burton,  of  St.  Thomas's  Hospital.  This  blue  line  is 
seen  along  the  free  margin  of  the  gums,  but  is  absent  where  a 
tooth  or  stump  is  wanting.  To  this  the  name  of  '*^  blue  gum  "  has 
been  given.  A  stain,  also  from  lead,  sometimes  aftects  the  con- 
junctiva. 

The  fact  of  the  lead  being  absorbed  and  mingled  with  the  blood 
is  demonstrated  by  the  circumstance  that  lead  has  been  obtained 
from  the  coats  of  the  stomach  of  a  dog  poisoned  by  lead,  even  as 
late  as  a  month  after  poisoning.  Again,  MM.  Duvergie  and  Gui- 
bourt  have  detected  lead  in  the  brain  of  the  human  subject,  and 
Dr.  Budd  has  detected  it,  not  only  in  the  human  brain,  but  also  in 
the  muscles.  Many  pathologists  are  inclined  to  believe  that  the 
blue  line  observed  in  the  gums  of  persons  poisoned  by  lead  is  awing 
to  the  presence  of  lead  m  some  jieculiar  state  of  combination,  as 
with  some  of  the  constituents  of  the  tartar  of  the  teeth  (Tomes)  ; 
and  from  the  observations  of  the  late  Dr.  George  Wilson,  it  appears 
that  there  are  various  tissues  of  the  body  for  which  lead  has  an 
aflinity,  and  that  it  is  more  apt  to  be  found  in  some  organs  than  in 
others.  The  stomach  and  caecum  of  a  pony  that  died  a  fortnight 
after  being  removed  from  the  sources  whence  lead  was  received 
into  its  boay  through  the  ingesta,  having  been  carefully  analyzed 
by  this  able  chemist,  it  was  found  that,  while  the  contents  of  these 
viscera  did  not  contain  the  metal,  the  substance  of  their  tissues 
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sulci  between  them  wide,  and  sometimes  patches  of  white  softening 
are  to  be  seen  in  the  hemispheres ;  and  this  seems  to  be  more  par- 
ticularly the  case  in  those  who  have  had  paroxysms  of  an  epileptic 
nature,  and  in  whose  brains  lead  has  been  detected  (Todd). 

The  introduction  of  lead  into  the  system  has  taken  place  in  a 
great  variety  of  ways.  In  France  the  pernicious  effects  were  wont 
to  occur  from  puttmg  a  lump  of  litharge  into  the  vin  a&tie^  to  cover 
its  acidity  and  render  it  salable  ;  and  from  this  having  been  prac- 
tised to  a  great  extent  by  the  Pictones,  or  the  inhabitants  of  Poic- 
tou,  the  disease  has  been  named  Cdica  Pictonum,  In  the  cider  coun- 
ties of  Great  Britain  this  disease  formerly  existed  to  a  great  extent, 
and  has  been  termed  Devonshire  colic,  or  Colica  Damnomensis.  The 
impregnation  of  cider  with  lead  in  this  countrv  was  generally  the 
effect  of  accident,  and  arose  from  the  troughs  in  which  the  apples 
were  crushed  having  the  different  pieces  oi  stone  of  which  they  are 
composed  clamped  together  with  iron,  and  fixed  by  melted  lead.  In 
some  districts  it  was  the  practice  to  line  the  entire  press  with  lead, 
or  to  tip  them  with  that  metal.  It  was  a  custom,  also,  almost  uni- 
versal, to  make  the  upper  part  of  the  boiling  vessel  of  lead  ;  while 
some  growers,  in  managing  weak  ciders,  put  a  leaden  weight  in  the 
cask  to  sweeten  the  liquor.  From  these  and  perhaps  other  causes,  Sir 
George  Baker  found  the  cider  he  examined  to  contain  four  and  a 
half  grains  of  lead  in  eighteen  bottles,  or  a  quarter  of  a  grain  in 
each  bottle.  In  the  West  Indies  lead  poisoning  appears  to  have 
been  produced  by  using  leaden  worms  to  the  stills,  by  which  the 
rum  became  impregnated  with  this  metal.  There  are  many  other 
minor  sources  of  poisoning  by  lead ;  as  keeping  pickles  or  preserves 
in  glazed  earthen  vessels,  ana  coloring  confections  with  preparations 
of  lead.  The  still  and  other  machinery  used  in  the  distillation  of . 
fermented  liquors  being  now  constructed  of  metals  so  combined  as 
not  to  be  acted  upon  by  acid  fruits  or  sugar,  diseases  from  the  action 
of  lead  are  no  longer  so  common  as  they  were  wont  to  be,  but  are 
confined  principally  to  laborers  in  the  lead  manufactories  and  to 
painters.  The  use  of  paint  where  lead  exists  is  the  most  common 
source  of  its  absorption  in  this  country  ;  and  hence  house  painters 
are  those  most  frequently  aftected.  The  paint  called  "flatting  "  (or 
that  which  is  mixed  with  a  large  amount  of  turpentine,  so  as  to 
give  a  Jlat^  deady  or  non-glistening  surface)  is  the  most  injurious  to 
the  workman.  The  turpentine,  readily  passing  oft*  by  evaporation, 
carries  with  it  a  small  supply  of  lead,  which  is  constantly  and  grad- 
ually inhaled,  or  it  is  left  on  the  skin  to  be  absorbed,  or  mixing 
with  saliva,  it  gets  into  the  stomach.  By  one  or  all  of  these  wavs 
the  system  becomes  aftected,  first  through  the  circulation  of  tne 
blood,  and  subsequently  by  the  constituent  tissues  of  the  organs 
combining,  in  some  fonn  or  other,  with  lead,  which  is  thus  depos- 
ited in  them. 

All  ages,  both  sexes,  and  all  classes  are  liable  to  the  poisonous 
action  of  this  metal ;  but  the  workers  in  lead  have  been  at  all  times 
the  greatest  sufterers.  Women  in  this  country  often  sufter  from 
lead  colic,  but  it  is  rare  to  find  them  paralytic ;  men  sufter  both 
from  the  colic  and  the  characteristic  palsy. 
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^f  the  thumb  are  also  in  a  similarly  wasted  state.  In  general  both 
arms  are  palsied,  but  not  equally  so,  one  being  slightly  more  atteeted 
than  the  other.  Supposing  both  sets  of  muscles  to  be  equally  pal- 
sied, the  patient  usually  recovers  the  use  of  the  flexors  before  that 
of  the  extensors^  so  that  he  can  carry  a  weight  hanging  in  his  hand 
before  he  can  shave  himself.  This  restoration  of  tne  Tost  power  is 
usually  accompanied  by  more  or  less  pain.  The  duration  of  the 
palsy  under  any  treatment  is  always  long,  and  often  lasts  many 
months,  and  in  some  cases  years.  Both  colic  and  palsy  may  occur 
an  indefinite  number  of  times.  When  epilepsy  is  produced,  the  tit 
does  not  ditter  from  epilepsy  due  to  other  causes. 

Diagnosis. — The  colic  of  lead  poisoning  can  only  be  distinguished 
from  ordinary  colic  by  the  history  of  the  case,  and  by  the  blue  line 
on  the  dental  edge  of  the  gums,  but  which  is  present  only  where 
the  teeth  or  their  stumps  are  in  the  alveoli,  and  ceases  where  a  tooth 
is  completely  wanting. 

The  palsy  is  to  be  distinguished  from  cerebral  paraplegia  by  the 
histocy  of  the  case,  by  the  integrity  of  the  intellect,  and  by  the 
blue  Ime  on  the  gum.  A  most  important  means  of  diagnosis  in 
paralytic  affections  is  the  electric  current  properly  administered. 
The  excitability  of  the  nmscles  is  always  much  diminished  in  pa- 
ralysis from  lead,  as  Dr.  Althaus  clearly  shows,  and  often  it  is  en- 
tirely lost.  Such  is  the  case,  not  only  when  the  muscles  are  atrophied, 
but  when  the  bulk  of  the  muscles  is  only  slightly  diminished;  and 
even  after  the  voluntary  movements  have  regained  their  former 
power,  the  excitability  of  the  muscles  to  the  electric  current  still 
remains  impaired.  The  relation  of  the  muscles  to  the  stimulus  of 
Faradization  helps  in  doubtful  cases  to  establish  the  diagnosis,  as 
the  excitability  of  the  muscles  is  always  either  lost  or  diminished 
in  lead  palsy,  whilst  it  is  normal  in  spontaneous  paralysis.  There- 
fore^ when  the  musdes  of  a  paralytic  limb  move  well  under  the  itifluence 
of  the  electric  current^  we  may  fairly  conchuie  that  there  is  no  lead  in 
the  system  (Althaus  On  Paralysis^  Neuralgia^  ^c.^  p.  72). 

Prognosis — The  termination  of  lead  colic,  except  where  the  dose 
has  been  in  such  excess  as  to  produce  death  in  a  few  hours,  is 
always  favorable ;  and  those  cases  which  prove  fatal  are  generally 
such  as  have  been  exposed  to  the  cunmlative  influence  of  lead  for  a 
long  time,  and  who  have  been  intemperate. 

The  palsy  does  not  appear  greatly  to  affect  the  health  of  the 
patient;  but  in  some  cases  it  hashitherto  not  been  cured  or  relieved. 
In  general,  however,  the  patient  recovers,  although  perhaps  not 
completely.  Drs.  Garrod  and  J.  W.  Begbie  have  satisfactorily 
demonstrated  that  lead  poisoning  of  the  system  exerts  a  remarkable 
influence  as  a  predisposing  cause  of  gout ;  and  my  friend.  Dr.  W. 
England,  of  Winchester,  as  the  result  of  his  experience,  sjx)ntane- 
oumy  volunteered  to  me  a  similar  remark.  Inveterate  forms  of 
dyspepsia  mav  be  traced  in  many  cases  to  the  influence  of  Halts  of 
lean  in  the  drinking-water,  its  pernicious  influence  expressing  itself 
difterently  in  difterent  constitutions,  although  never  amounting 
either  to  colic  or  to  paralysis. 
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retained  among  them  as  an  insolulde  compound.  The  iodide  ofpotas- 
siiimy  after  its  absorption  into  the  blood,  combines  with  the  lead, 
and  forms  with  it  a  new  and  soluble  salt.  The  poison  is  thus 
liberated  from  its  union  with  the  injured  part,  dissolved  out  from 
the  damaged  fibre,  and  once  more  set  anoat  in  the  circulation. 
Thus  the  poison  and  the  remedy  are  cast  out  together  by  the  urine 
(Melsens,  William  Budd).  It  is  necessary,  however,  to  notice  the 
danfferous  phenomena  which  may  at  first  supervene  on  "the  adminis- 
tration of  iodide  of  potassium  in  cases  of  lead  poisoning ;  and  great 
caution  is  necessary  in  the  employment  of  this  remedy  in  man  for 
the  first  few  days.  At  the  moment  when  the  metallic  compounds 
fixed  in  the  b<:)dy  become  dissolved  or  transformed,  the  phenomena 
of  acute  poisoning  may  occur,  caused  by  their  liberation.  So  much 
is  this  the  case,  that  the  treatment  mav  be  supposed  to  be  at  first 
hurtful  rather  than  beneficial.  The  patient  should  have  beside  him 
a  graduated  solution  of  the  iodide  of  potassium  ;  and  should  begin 
with  a  small  dose  (fifteen  grains  during  the  twenty-four  hours),  and 
afterwards  increase  or  diminish  it  according  to  his  pains  and  sensa- 
tions (Melsens). 

Galvanism,  in  the  form  of  Faradization,  ouffht  to  be  used  as  a 
local  stimulant  to  the  nerves,  with  the  precaution  that  its  applica- 
tion is  not  to  be  continued  too  long  each  time.  Ten  or  fifteen 
minutes,  at  three  different  periods  of  the  day,  or  of  eveiy  second 
day,  and  persevered  in  for  not  less  than  four  weeks,  will  be  found 
of  great  service  (Todd,  Althaus).  The  beneficial  influence  will  fol- 
low, although,  in  the  commencement  of  the  treatment,  even  a  cur- 
rent of  very  high  tension  does  not  cause  any  movement  whatever  in 
the  paralyzed  muscles.  In  such  cases  the  beneficial  influence  seems 
attributable  to  the  restoration  of  mobility  to  the  molecules  of  nerve 
and  muscle  by  an  induced  current,  and  which  is  necessary  to  enable 
them  to  be  physiologically  active.  Severe  shocks,  especially  in 
the  commencement  of  the  treatment,  should  therefore  be  carefully 
avoided,  as  by  such  the  weakened  excitability  of  nerve  and  muscle 
naay  be  reduced,  in  place  of  being  fostered  ana  developed  (Althaus, 
L  c,  p.  112  and  119).  It  would  oe  rational,  however,  to  defer  the 
application  of  galvanism  till  the  lead  has  been  completely  eliminated. 

GOITRE. 

Latin  Eq.,  Bronchocele;  French  Eq.,  OoUre;  German  Eq.,  J^rop/"— 8yn.,  Struma; 

Italian  Eq.,  Oozzo. 

Definition. — A  specific  affection  of  the  thyroid  aland^  induced  by  the 
persistent  use  of  water  which  has  percolated  through  nuiynesian  limestone 
rocks  or  strata,  and  containing  the  soluble  salts  of  lime  in  solution, 

Patholo^  and  Morbid  Anatomy. — The  characters  of  the  swelling  of 
the  thyroid  ffland,  associated  with  this  morbid  state,  appear  to  be 
difterent  at  aifferent  stages  of  its  existence.  At  first  the  tumor  is 
soft,  but  it  gradually  acquires  a  firm  and  even  a  cartilaginous  con- 
sistence. In  the  sott  condition  the  cell-elements  of  the  gland  seem 
to  secrete  a  fluid  of  a  thick,  ropy,  viscid,  gelatinous  appearance;  but 
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rivulets  which  flow  through  the  plains  in  summer,  are  exempt  from 
the  disease ;  but  the  residence  of  a  single  year  at  Edmonton,  if  the 
river-water  of  the  Saskatchawan  is  used,  is  sufficient  to  render  a 
whole  family  the  subjects  of  goitre  (Richardson).  The  disease  has 
been  known  to  occur  and  to  aiFect  a  family  in  a  very  short  time, 
who,  being  free  from  the  disease  while  using  the  surface-water^  had 
a  well  dug,  and  obtained  their  water  by  tapping  a  limestone  rock ; 
and  after  drinking  from  this  well  for  a  short  time  the  diseasfe  ap- 
peared among  them.  There  are  some  waters  in  a  goitrous  district 
m  Switzerland,  issuing  from  the  hollows  of  certain  rocks,  and  trick- 
ling along  crevices  in  the  mountains,  the  drinking  of  which  will 
produce  goitre^  or  augment  goitrous  swellings,  in  eight  or  ten  days, 
while  the  inhabitants  who  avoid  these  waters  are  free  from  the  dis- 
ease (Bally,  Watson).  Dr.  Coindet,  of  Geneva,  states  that  the  use 
of  the  hard  pump-water  in  the  lower  streets  of  that  tow^n  brings  on 
goitre  very  speedily  ;  and  at  Cluses,  on  the  Arne,  numerous  cretins 
and  goitrous  persons  are  seen  in  the  streets ;  while  lofty  clift's  of 
mountain  limestone  tow^er  over  the  town ;  and  through  the  crevices 
of  these  clift's  copious  streams  of  w^ater  flow.  In  Yorkshire,  Derby- 
shire, Nottingham,  Hants,  and  Sussex,  in  England,  w^here  the  disease 
prevails,  there  is  a  ridge  of  magnesian  limestone  running  from  north 
to  south  through  the  centre  of  the  district.  All  along  that  line 
goitre  prevails  to  its  greatest  extent ;  and,  diverging  to  either  side, 
the  disease  is  found  to  diminish  (Inglis,  Treatise  on  English  Broncho- 
cele).  The  disease  has  been  known  to  prevail  in  one  great  section  of  the 
province  of  Kemaon,  in  India,  south  of  the  Himalayan  mountains, 
and  to  be  almost  entirely  absent  from  another  section  of  that  district. 
Both  of  them  agree  in  their  external  a8i)ect,  altitude,  and  clima- 
tology, but  ditter  so  remarkably  in  their  geological  formation  that  an 
examination  of  the  rocks  of  the  district,  into  the  very  villages  where 
the  disease  abounded,  or  did  not  abound,  enabled  one  to  predict 
whether  the  inhabitants  were  aftected  with  goitre  or  not.  No  in- 
stance occurred,  in  a  district  extending  over  1000  square  miles,  in 
which  goitre  prevailed  to  any  extent  where  the  villages  wxtc  not 
situated  on  or  close  to  limestone  rocks  (McClelland).  Dr.  McClel- 
land visited  126  villages  scattered  promiscuously  over  an  area  of 
upwards  of  1000  miles.     The  following  are  the  results  he  obtained : 

1.  Five  of  these  villages  were  built  ii[)on  hornblende  and  mica 
slate,  or  on  siliceous  sandstone,  or  on  green  sandstone.  They  con- 
tiiined  290  inhabitants,  not  one  of  whom  was  a  cretin^  or  was  attectd 
yf\t\i  goitre. 

2.  Seventy-one  of  the  villages  in  the  same  district  w^ere  built  uix)n 
clay-slate.  These  contained  3957  inhabitants  ;  and  among  them 
there  were  twenty-two  persons  with  goitre,  or  one  in  two  hundred 
of  the  population.     There  A^^as  not  a  single  cretin. 

3.  Thirty-iive  of  the  villages,  having  a  i)opulation  of  1160,  were 
built  upon  Alpine  limestone ;  and  in  them  390  persons,  or  more  than 
one-third  of  the  inhabitants,  had  goitre,  while  thirty-four  of  them 
were  cretins,  or  about  one  person  in  every  thirty-five. 

Lastly,  goitre  is  extremely  frequent  at  Secrora,  near  Liicknow, 
and  in  all  that  district  of  Oude  which  stretches  towards  Nepaul  and 
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shire,  where  it  is  called  the  "  Derbyshire  Neck."  It  is  met  with  in 
some  flat  situations  in  Xorfolk ;  and  in  one  village  about  live  miles 
from  Cambridge  it  is  extremely  common  (Watson^.  In  South 
America  goitre  is  met  with  both  in  the  upper  and  m  the  lower 
course  of  the  Magdalen  River,  and  in  the  flat  high  country  of  Bogota, 
6000  feet  above  the  level  of  the  stream  (Humboldt).  It  is  also  com- 
mon at  the  base  of  the  South  American  Andes.  In  North  America 
many  cases  occur  in  the  vicinity  of  the  Blue  Ridge,  in  Virginia. 
It  is  prevalent  in  the  mountainous  regions  of  Pennsylvania,  New 
York,  New  Hampshire,  and  Vermont  (Dunglison).  In  India  it 
prevails  in  Oude,  and  along  the  line  of  the  Himalayan  range.  It 
seems  to  be  more  common  in  females  than  in  males,  and  is  rarely 
seen  before  the  age  of  puberty ;  but  in  districts  where  the  disease 
abounds,  it  is  on  record  that  children  are  sometimes  born  goitrous 
of  goitrous  parents  (Godelle,  Watson).  The  evidence  of  hereditary 
transmission,  in  the  strict  sense  of  the  term,  appears  to  be  doubtful ; 
but  predisposition  may  exist  in  some,  rather  than  in  others,  to  the 
development  of  the  disease. 

Cretinism. — The  condition  of  idiocy  named  cretinism  (and  associ- 
ated with  goitre  in  many  districts)  is  of  great  interest ;  but  the 
relations  of  the  two  are  not  yet  clearly  understood.  The  idiocy 
of  cretinism  is  associated  with  deformity  and  imperfection  of  the 
bodily  organs,  the  brain,  in  common  with  other  parts,  participatinff 
in  the  imperfection  and  deformity.  (1.)  It  may  be  deimed  as :  "  A 
confiition  of  imperfect  development  and  deformity  of  the  whole  hody^  es- 
pecially of  the  head.  It  is  endemic  in  the  valleys  of  certain  mountainous 
districts^  and  is  attended  by  feebleness  or  absence  of  the  mental  faculties 
and  special  senses  ;  and  is  often  associated  with  goitre,''^  The  aflection 
of  the  mind  varies  from  mere  obtuseness  of  thought  and  purpose  to 
the  most  complete  obliteration  of  all  intelligence.  (2.)  Three  varie- 
ties are  to  be  distinguished :  "  (a.)  Complete  Cretinism — Synonym,  In- 
curable  Cretinis^m^ — Cretinism  characterized  by  idiocy^  deaf-ilumbness^ 
deftciemy  of  general  sensibility^  and  absence  of  the  reprodiutive  power. 
(6.)  Semi-Cretinism^ — A  degree  of  cretinism  in  which  the  mental  facul- 
ties are  limited  to  the  impressions  of  thr.  senses  and  the  bodily  wants  ; 
the  general  sensibility  is  obtuse^  the  head  is  badly  fomned  and  drooping^ 
the  speech  is  rudimentary^  and  the  reprodurtive  powers  are  feeble  or 
absent,  (c.)  Incomplete  Cretinism — Synonym,  Curable  Cretinism^ — A 
degree  of  cretinism  in  which  the  mental  faculties^  though  limited^  are 
capaUe  of  development ;  the  head  is  moderately  well  formed  and  erect^ 
the  special  senses^  the  faculty  of  speech^  and  the  reproductive  powers  are 
present.^'  Dr.  Gnggenbiihl,  of  Zurich,  was  the  first  to  recognize  the 
fact  that  the  mental  state  of  cretins  would  be  improved  by  improving 
the  growth  and  condition  of  the  body.  In  1842  he  succeeded  in 
buying  the  mountain  of  Abendberg,  which  incloses  the  plain  of  In- 
terlaken,  and  there  he  established  an  hospital  for  these  unfortunate 
children.  There  the  infant  cretins,  removed  from  the  low,  close 
valleys  (in  which  the  malady  too  often  finds  the  circumstances  most 
congenial  for  its  development),  are  fed  and  trained  in  "  the  free, 
dry,  cool  and  bracing  air  of  the  open  but  sheltered  and  sunny  slopes 
of  the  Abendberg."   With  but  few  exceptions,  cretins  are  goitrous ; 


GOITRE  CONNECTED  WITH   DRINKINQ-WATKR   CONTAINING   LIME.      793 

to  contain  a  large  quantity  of  carbonate  of  lime ;  whereas  the  water 
derived  from  the  clay-slate  rock,  and  which  was  drunk  by  the  in- 
habitants who  did  riot  suffer  from  goitre^  contained  none.  Such 
observations  as  those  described,  and  especially  those  of  McClelland 
and  Greenhow,  show  that  neither  the  atmosphere,  the  elevation 
above  the  sea-level,  the  physical  aspect  of  the  country,  nor  locality, 
have  anything  to  do  with  the  production  of  goitre  ;  but  they  prove 
almost  to  demonstration  that  the  affection  is  due  to  some  specific 
action  of  the  drinking-water  which  flows  from  rocks  of  a  particu- 
lar geological  formation  named  magnesian  limestone.  The  circum- 
stances under  which  these  affections  were  found  by  McClelland  to 
exist  in  the  low,  burning  plains  of  Bengal,  formed  a  striking  cor- 
roboration to  his  observations  in  the  hills  of  Kemaon.  Goitre  and 
cretinism  are  very  prevalent  in  different  pans  of  the  district  of  Go- 
ruckpore.  The  soil  of  the  district  is  of  two  sorts.  One,  to  which 
the  natives  give  the  name  of  BhaU  characterizes  the  lands  border- 
ing the  river  Gunduk  and  its  branches.  This  soil  is  remarkable  for 
the  large  proportion  of  calcareous  matter  which  it  contains.  One 
specimen,  on  analysis,  yielded  upwards  of  twenty-five  per  cent,  of 
carbonate  of  lime.  Goitre  and  cretinism  are  very  prevalent  inthe 
villages  built  upon  this  soil.  In  some  of  them  ten  per  cent,  of  the 
population  are  affected ;  and  of  the  children  in  the  villages  where 
goitre  prevails  ten  per  cent,  are  cretins.  The  dogs  and  cats  of  these 
villages  are  also  often  aftected  with  the  disease.  On  the  other  hand, 
the  lands  on  the  banks  of  the  Gogra  consist  of  a  soil  to  which  the 
natives  give  the  name  of  Bangar,  It  is  much  less  retentive  of 
moisture  than  the  Bhat  land,  and  requires  irrigation  for  the  produc- 
tion of  winter  crops.  This  Bangar  soil  is  very  siliceous,  and  contains 
scarcely  any  lime.  Goitre  and  cretinism  are  unknown  in  the  villages 
built  upon  this  soil  {Brit  and  For,  MecL-Chir  Review^  Jan.,  1861). 

The  natives  of  Oude  ascribe  their  goitres  to  drinking  certain 
waters  ;  and  they  adduce  cases  to  prove  that  bv  partaking  of  the 
water  of  certain  wells  they  get  the  disease,  and  by  deserting  those 
wells  they  sometimes  become  cured  of  it  (Greenhow).  Thus  almost 
all  writers  who  have  written  on  the  subject  agree  that,  in  some  way 
or  other,  the  condition  of  the  water  has  to  do  with  the  production 
of  goitre.  Remarkable  instances  are  known  wherein  the  exchange 
of  well-  for  rain-water,  for  drinking  purposes,  has  been  followed  by 
the  best  effects,  and  even  by  the  disappearance  of  goitrous  tumors. 
Dr.  Greenhow  states  that  in  Oude,  where  the  water  of  wells  be- 
lieved to  be  injurious,  in  consequence  of  their  excessive  impregna- 
tion with  lime,  has  been  given  up,  and  other  water  used  instead  for 
drinking,  great  benefit  has  been  felt,  and  goitres  have  decreased  in 
size,  even  though  the  subjects  of  them  have  continued  living  in  the 
same  village  as  before.  lie  was  assured  also,  by  several  of  his  pa- 
tients in  Oude,  that  certain  wells  were  known  by  them  to  be  dele- 
terious, and  that  the  natives  of  the  villages  avoided  them  accord- 
ingly, having  learned  to  do  so  from  exiKjrience.  lie  tested  the 
water  of  the  wells  most  shunned  by  the  natives,  and  found  it  to 
contain  a  great  excess  of  lime ;  and  he  concludes,  from  his  own  in- 
vestigations, in  connection  with  others,  that  the  use  of  drinking- 
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may  also  be  employed  externally  in  the  form  of  a  liniment  or  oint- 
ment— the  unguentum  iodum  compositum^  of  which  a  small  portion 
may  be  rubbed  upon  the  swelling  night  and  morning.  In  some 
parts  of  India  the  application  of  an  ointment  of  the  biniodide  of 
memiry  was  found  very  efficacious.  The  ointment  is  prepared  by 
adding  finely  powdered  biniodide  of  mercury  to  melted  lard  or  mut- 
ton suet.  TAiis  ointment  is  then  applied  to  the  goitre  about  an  hour 
after  sunrise  ;  and  is  rubbed  in,  by  means  of  an  ivory  spatula,  for 
about  ten  minutes — the  patient  sitting  with  his  goitre  held  well  up  to 
the  rays  of  the  sun  as  long  as  he  can  bear  the  exposure.  The  ointment 
will  probably  produce  a  blistering  eflfect,  although  no  vesicles  ap- 

Gar  on  the  skin ;  and  in  the  course  of  the  day  the  ointment  should 
gently  rubbed  in  again,  and  the  patient  sent  home,  with  orders 
not  to  touch  it  with  nis  hands,  but  to  allow  the  ointments  to  be 
gradually  absorbed.  A  second  application  is  sometimes  necessary 
m  very  bad  cases.  In  1855  no  less  than  500  or  600  persons  were 
sometimes  treated  in  a  single  day ;  and  it  is  estimated  that  alto- 
gether about  60,000  patients  have  been  so  treated ;  so  that  the 
cases  in  the  district  are  now  far  less  numerous  than  formerly ;  and 
the  disorder  is  thus  being  extinguished  (Mouat,  in  Indian  Annals 
for  April,  1857). 

When  medical  treatment  fails,  surgeons  have  attempted  to  give 
relief  to  the  symptoms  by  one  of  three  operations  ;  but  so  long  as 
the  disease  does  not  interfere  with  any  of  the  important  functions 
of  the  body,  nor  produce  serious  discomfort,  surgical  interference  is 
not  warrantable.  These  operations  are, — (1.)  The  introduction  of 
setons  through  the  tissue  of  the  diseased  gland — an  operation  which 
has  been  successful.  A  thin  double  wire  is  to  be  passed  through 
the  gland,  and  left  there  for  a  week  (Quadri,  Tanner,  James).  (2.) 
Tying  the  thyroid  arteries  which  supply  the  goitre  with  blood, 
and  so  starving  the  tumor,  has  been  attended  with  varied  success 
(CoATES,  Brodie,  Earle,  Wickham).  These  means  having  failed, 
(3.)  The  gland  has  been  extirpated — an  operation  which  few  sur- 
geons would  now  think  of  undertaking. 

Dr.  Watson  justly  observes,  regarding  these  surgical  interferences 
for  the  radical  cure  of  goitre,  that  "  there  is  not  one  of  which  the 
averaae  results  have  been  sufficiently  prosperous  to  warrant  its 
repetition,  except  in  cases  where  life  is  put  in  jeopardy,  or  made 
miserable  by  the  swelling ;  and  where  other  methods,  and  particu- 
larly the  treatment  by  iodine^  have  been  tried  and  have  failed " 
{Principles  and.  Practice  of  Physic^  vol.  i,  p.  795).  He  makes,  how- 
ever,' an  exception  in  favor  of  puncturing  any  cell  or  cyst  contain- 
ing fluid,  which  sometimes  makes  up  a  considerable  portion  of  the 
tumor.  Such  cysts  may  be  punctured  without  much  risk,  and  with 
great  relief  to  the  patient. 

The  indications  for  treatment  in  exophthalmic  goitre  are,  to  allay 
the  irritability  of  the  stomach  by  the  use  of  ice  ;  to  give  bland,  un- 
stimulating,  nutritious  food  in  small  quantities  and  at  short  inter- 
vals ;  to  produce  sound  and  refreshing  sleep  by  morphia,  or  any 
such  stimulating  soporific;  to  administer  digitalis;  to  steady  the 
weak  heart  and  control  its  excitement.     Iron  may  improve  the 
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state  of  the  blood ;  but  the  hygienic  condition! 
lives  are  mainly  to  be  rectified  (Fletcher,  1. 1 
Begbie  recommends  the  use  oi  belladonna  in  c 


Definition — A  spenjic  form  of  paralysis,  coi 
suddenly  by  stiffness  in  the  legs  about  the  knees, 
unsteadiness  of  gait,  tiU  at  last  paralysis  becoi 
feet  are  so  dragged  upon  the  ground  thai,  with 
inwards,  and  the  knees  bent,  the  great  toe  scrapei 
ease  occurs  from  the  use  of  the  floar  of  the  I 
sativua  ;  and  iU-health  is  apt  to  occur  when  tht 
ceeds  one-twelfth  pnrt ;  and  if  the  proportion  u 
one-third,  the  consrquenees  may  he  serious. 

Fatholof^. — Attention  has  recently  been  c 
paralysis  by  Dr.  Irving,  civil  surgeon  of  Alh 
prevalent  in  part  of  that  district.  Village  al 
nah  Barra,  on  the  right  bank  of  the  Jumna, 
and  lame  porsoTis,  whose  paralysis  is  well  I 
themselves  to  be  due  to  their  having  lived 
made  from  the  flour  of  the  Lathyriis  sativ 
aware  that  it  has  a  peculiar  effect  on  the  k 
(Irviso).  From  statistics  that  have  been  co 
it  is  found  that  a  proportion  of  3.19  per  cent, 
rendered  useless  by  this  disease  (Court  and  Ir 
for  1857).  Different  villages  are  aftected  in 
proportions.  Tlie  country  wliere  it  prevails 
a  vast  swamp,  and  it  apiHjars  that  the  L.  sati 
is  niOBt  extensively  cultivated  as  an  article  ol 
enoHgh  in  most  parts  of  India,  and  is  frequei 
or  barley,  an<l  cut  down  green  as  fodder  lor  < 
is  used  as  food  when  made  into  flour,  but  it  ■ 
wheat  or  barley  flour;  and  it  is  only  when  it  i 
that  it  is  injnrious;  and  when  it  exceeds  one- 
paralysis  Rets  in.  Wheat  flour  will  not  grow 
fore  the  natives  are  in  a  great  measure  left  i 
teriouH  bean,  and  suffer  in  consequence.  Th 
also  known  in  Thibet ;  and  even  in  Europe 
follow  the  use  of  the  L.  saVviis  as  an  artit 
species  of  the  same  genus  are  occasionally  k 
poisonous  (Don,  Taylor,  Lociws).  t'attle,  hi 
fed  on  the  beans,  arc  said  to  l>econie  paraly? 
The  use  of  bread  made  from  the  flour  of 
known  to  establish  complete  paralysis  of  the 
young  and  healthy  man  in  a  few  weeks.  Si 
of  the  same  family,  who  had  Ijcen  in  thehabi 
suffered  more  or  lens  from  similar  svniiitoms, 
riu,  Ann.  d'Hyg.,  Avril,  1847,  p.  469;  Taylor, 
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[Further  accounts  of  this  vetch  as  a  cause  of  paralysis  may  be  found 
in  Indian  Annals  of  Medical  Science^  vol.  vii,  1861,  by  the  late  Dr.  Kin- 
loch  Kirk,  p.  144;  also  by  Dr.  Irving,  pp.  127  and  501.  An  incidental 
reference  is  also  made  in  Thomson's  Travels  in  the  Western  Himalaya 
and  Tibetj  p.  391,  footnote.] 

Symptoms  and  Phenomena The  j^aralysis  is  observed  most  fre- 
quently during  the  rainy  season  m  India — cold  and  wet  being 
perhaps  an  exciting  cause,  so  that  the  first  lameness  may  be  a  mix- 
ture of  palsy  and  rheumatism.  Men  who  had  gone  to  bed  quite 
well  awoke  iu  the  morning  feeling  their  legs  stiif,  especially  at  the 
knees,  their  loins  weak,  and  their  gait  unsteady.  Fever  does  not 
seem  to  attend  the  accession  of  the  more  obvious  phenomena ;  but 
pain  gets  worse,  and  eventually  the  lower  limbs  become  quite  para- 
lyzed. The  patient  walks  with  difficulty,  the  toes  turn  inwards, 
the  legs  waste,  and  the  great  toe  nail  scrapes  the  ground,  till,  in 

Sersons  who  go  barefooted,  the  nail  has  been  known  to  get  rubbed 
own  to  the  quick.  Males  are  said  to  be  more  often  affected  than 
females ;  and  the  Hyots  are  more  liable  to  the  disease  than  the  Ze- 
mindars. 

Treatment. — Some  cases  seem  to  have  been  benefited  by  generous 
diet,  tonics,  the  use  of  strychnine,  and  of  blisters  to  the  loins ;  but 
nothing  is  known  definitely  on  the  subject,  nor  have  we  any  records 
of  the  morbid  state  of  the  spinal  marrow  in  such  cases.  Of  course, 
the  bad  quality  of  the  food  must  be  set  right. 


CHAPTER    XL 

PATHOLOGY   OF   THE    PARASITIC   ORDER   OP   ZYMOTIC    DISEASES. 

The  Parasitic  order  of  diseases  are  so  called  from  the  fact  that  a 
great  variety  of  lesions  and  symptoms  of  organic  disorder  are 
brought  about  by  the  presence  of  animals  or  of  plants  which  have 
found  a  place  to  live  and  subsist  within  or  upon  some  tissue,  organ, 
or  surface  of  the  body  of  man,  or  of  other  animals  and  plants.  The 
diseases  of  this  order  may  be  considered  as  due  either, — (1.)  To  the 
existence  of  parasites  from  the  animal  kingdom  ;  or,  (2.)  To  para- 
sites from  the  vvgeiaJjle  kingdom  ;  and  all  of  which  live  either  upon 
some  surface  or  within  a  cavity  of  the  body,  or  within  the  substance 
of  some  of  its  tissues  or  organs. 

From  the  animal  kingdom  we  have  the  entozoa  and  the  cpizoa^ 
and  from  the  vegetable  kingdom  the  parasitic  diseases  are  due  to 
epiphytes  and  entophytcs.  It  is  only  recently  that  we  have  been  able 
to  point  with  distinctness  to  a  vegetable  parasite  finding  its  way 
actually  into  the  substance  of  animal  tissues,  and  there  progressing 
in  development.     Dr.  II.  V.  Carter,  the  Professor  of  Anatomy  ana 
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Physiology  in  the  Grand  Medical  College  of  Bombay,  has  described 
a  "  'fundus  disease '  of  the  foot,  in  which  numerous  minute  tubercles, 
resembling  fish-roe,  lie  beneath  the  muscles,"  and  affect  the  tissues 
from  the  Dones  to  the  skin  (TVans.  of  the  Med,  and  Phys.  Society  of 
Bombay). 

Plants,  as  well  as  man  and  animals,  have  their  peculiar  parasites 
and  parasitic  diseases.  The  mistletoe  is  a  familiar  example  of  a 
vegetable  parasite  ;  and  the  oak  apple,  or  gall-nut,  is  a  familiar  ex- 
ample of  an  animal  parasite  affecting  a  plant. 

It  is  known,  and  m  many  instances  it  is  capable  of  experimental 
proof,  that  some  of  these  parasitic  diseases  (vegetable  as  well  as 
animal)  may  be  transmitted  or  communicated  indifferently  from 
animals  to  man,  and  from  man  to  animals.  The  tape-worms^  the 
encysted^  vesicxdar^  and  round  wonns^  are  examples  of  parasites  in- 
tercommunicable  among  animals ;  and  TYnga,  from  the  "  Dartre  ton- 
surante  "  of  the  horse,  ox,  and  cat,  having  been  communicated  from 
these  animals  to  man,  are  instances  of  vegetable  parasites  intercom- 
municable  among  animals.  It  may  be  that  the  blights  of  plants, 
or  the  causes  of  them,  are  also  communicable  to  animals  and  to 
man.  We  know  that  some  of  the  diseases  of  man  and  animals  are 
intimately  related  with  famines  and  unwholesome  food,  and  that 
famines  are  due  more  to  diseases  of  vegetable  and  animal  life  than 
to  destruction  or  loss  of  food. 

The  records  of  historv  furnish  numerous  examples  of  periods  of 
blight  in  the  vegetable  Kingdom,  associated  with  epizootics  among 
the  lower  animals,  and  with  epidemics  affecting  the  human  family 
(see  Sir  William  Wilde's  History  of  Ireland^  compiled  in  connection 
with  the  census  taken  ten  years  ago).  The  relative  coimection  of 
these  events  has  scarcely  yet  attracted  the  attention  of  pathologists, 
human  or  comparative.  Here,  indeed,  is  a  wide  field  for  investiga- 
tion— a  territorv  almost  yet  unexplored.  The  medical  service  of 
Her  Majesty's  British  and  Indian  armies  gives  golden  chances  for 
observation,  if  the  chances  are  seized  at  the  moment,  and  the  obser- 
vations connected  with  the  facts  already  known.  To  the  more 
salient  of  these  facts  the  attention  of  the  student  is  here  directed. 

Since  the  beginning  of  the  present  century,  when  Eudolphi  pub- 
lished his  systematic  work  on  the  entozoa  (1808),  almost  every  year 
has  contributed  new  and  important  facts,  which  render  the  subject 
of  Parasitic  diseases  one  of  increasing  interest  to  the  pathologist  and 
the  physician.  The  subject  abounds  with  most  puzzling  riddles  in 
natural  historv  and  pathology,  especially  concerning  the  reproduce 
tion,  the  development,  and  tne  propagation  of  parasites.  So  long 
as  170  years  ago  (1691),  the  independent  nature  of  such  structures 
as  the  "hydatid  cyst"'  was  established  by  Tyson  {PhiL  T^an^y 
cxciii,  p.  506) ;  and  it  was  stated  by  Pallas  in  1766  that  all  the 
cystic  worms  were  forms  of  tape-worms  belonging  to  one  species— 
namely,  the  cystic  or  hydatid  tape-worm ;  but  it  was  not  then  known 
how  their  generation  and  propagation  was  efiected.  For  a  very 
long  time  the  received  doctrines  regarding  the  generation  and  de- 
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velopment  of  living  beings  were  tacitly  set  aside  in  behalf  of  such 
"existences."  They  were  believed  to  arise  spontaneously.  Inquiry 
was  thus  set  at  rest,  curiosity  seemed  satisfied,  or  investigations 
followed  a  fruitless  direction — as  when  observations  were  made  on 
such  cysts,  in  the  hope  of  discovering  in  them  some  evidence  of  the 
existence  of  organs  of  generation,  or  evidence  of  some  process  of 
generation  analogous  to  what  prevails  in  other  animals.  Ova  were 
looked  for,  and  organs  of  generation  were  looked  for,  where  neither 
ova  nor  organs  of  generation  existed.  The  calcareous  particles 
visible  in  the  tissues  of  those  animals  were  at  one  time  mistaken 
for  eggs,  and  described  as  such,  in  the  membrane  of  the  Cysticercus 
(1841).  At  last,  in  1842,  a  great  insight  was  obtained  regarding 
the  nature  of  the  generation  and  development  of  these  and  other 
parasites  by  the  publication  of  facts  which  showed  that  amonest 
a  certain  class  of  minute  Cercarice  (worms  of  a  microscopic  size 
found  in  stagnant  water),  the  generation  of  them  was  carried  on 
through  a  series  of  broods  produced  from  one  parent,  each  brood 
diftering  from  the  parent  and  from  each  other.  The  discovery  of 
this  fact  was  due  to  Steenstrup.  He  described  the  phenomena 
under  the  name  of  "  alternation  of  generation  "  amongst  these  Cer- 
carice  which  ultimately  live  within  the  body  of  difterent  moUusca 
{JPlanorbis  and  Lymnceus), 

These  observations  gave  quite  a  new  direction  and  impetus  to 
investigation;  and  Steenstrup  himself  foretold  that  the  hydatid 
cysts  would  be  proved  to  be  undeveloped  tape-worms,  each  cyst 
Gamble  of  producing  a  tapKj-worm  after  its  kind. 

This  view  was  at  once  taken  up,  and  independently  worked  out 
by  Eschricht,  Nordmann,  Von  iSiebold,  Kuchenmeister,  Knemar, 
SJenker,  Leuckart,  Weinland,  in  Germanv ;  Von  Benedin,  in 
Belffium  ;  Dujardin,  Blanchard,  and  Robin,  in  France. 

Many  physiologists  and  physicians  of  this  country  have  been 
no  less  accurate  observers.  Barker,  Bristowe,  Nelson,  Erasmus 
Wilson,  Gulliver,  Gull,  Jenner,  Busk,  Rainy,  Cobbold,  and  Bastian, 
may  be  particularly  noticed ;  and  many  valuable  records  have  been 
published  in  isolated  papers  by  officers  of  the  Army  Medical 
Department. 

The  conjoint  researches  of  these  extensive  workers  have  found 
most  philosophical  expositors  in  this  country  in  Dr.  E.  A,  Parkes, 
the  Emeritus  Professor  of  Clinical  Medicine  in  University  College, 
and  now  Professor  of  Hygiene  in  the  Army  Medical  School  {Brit 
and  For,  Med.  Review^  1853);  in  Dr.  Allen  Thomson,  Professor  of 
Anatomy  in  the  University  of  Glasgow  {Glasgow  Med.  Journal^  No. 
X,  July,  1855);  and  lastly,  in  Dr.  William  Briiiton,  in  the  Brit,  and 
For.  Med. 'Chi  r.  lie  view  for  1857.  From  these  and  many  other  later 
sources  the  following  concise  account  may  be  given  relative  to  the 
parasitic  order  of  diseases,  and  their  rational  treatment. 

Kuchenmeister  and  Von  Siebold  were  the  first  to  prove  by  ex- 
perirnent  that  the  hydatid  or  vesicular  worms  were  the  young  or 
larval  states  of  ta|)e-worms;  and  they  deinonstrated-Hfl.)  That 
each  parasite  had  an  independent  life  of  its  own.  (2.)  That  most 
animals  have  each  their  own  peculiar  parasites — that  even  parasitic 
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animals   are  themselves  infested   with  parasites — ^an  obseryation 
embodied  in  the  Hudibrasian  couplet, — 

**  These  fleas  have  other  fleas  to  bite  'em. 
And  these  fleas,  fleas,  ad  infinitum,** 

The  experiments  of  Kuchenmeister  and  Von  Siebold  further 
demonstrate — (3.)  That  some  parasites  pass  or  migrate  from  the 
body  of  one  animal  into  that  of  another  ^ineludinjg  man),  or  from 
one  part  of  the  same  animal  to  another  cavity  or  viscus  in  it ;  such 
migrations  being  required  for  the  introduction  of  the  entozoa 
or  their  ova  into  the  animals  they  inhabit,  and  where  they  undergo 
those  series  of  changes  about  to  be  described,  by  which  they  reach 
maturity.  (4.)  That  thus,  through  food  or  drink,  or  both,  entozoa 
pass  into  the  human  body,  finding  their  way  into  the  most  deli- 
cate tissues,  as  most  minute  ova  or  embryos.  (5.)  That  they  undergo 
progressive  changes  of  development  towards  maturity  in  each  of 
the  new  localities  where  they  find  subsistence  and  protection. 

We  cannot  now  rest  satisfied  with  a  mere  knowledge  of  the 
general  appearance  of  these  so-called  "  worms  "  as  the^  are  found  in 
man  and  animals.  It  behooves  the  physician  to  ascertain  their  oriffin, 
their  source,  and  their  mode  of  entrance  into  the  body  they  inhabit. 
The  easy  but  unsatisfactory  hypothesis  of  "  spontaneous  generation  " 
can  no  longer  be  entertained.  On  the  contrary,  it  is  now  clearly 
established  that  all  the  parasitic  entozoa  are  produced  more  or  less 
directly  from  fecundated  ova.  The  general  and  minute  anatomy  of 
these  "  worms  "  must  be  studied,  as  well  as  their  modes  of  veneration, 
of  reproduction,  and  phases  of  progressive  development,  tne  various 
metamorphoses  of  their  individual  forms,  and  their  transmigrations 
from  one  animal  into  another.  We  must  become  acquainted  with 
their  existence  even  in  plants,  as  well  as  in  animals,  and  in  other 
animals  besides  man,  especiallv  in  such  animals  or  plants  as  consti- 
tute the  food  of  man — fish,  nesh,  fowl,  mollusca,  and  Crustacea, — 
and  especially  all  fresh-water  plants,  or  plants  which  grow  on  moist 
ground. 

A  knowledge  of  details  relative  to  generation  and  reproduction 
is  absolutelv  necessary  in  order  to  appreciate  the  nature  of  parasitic 
diseases.  Indeed,  without  such  knowledge  no  advance  is  likely  to 
be  made  in  the  prevention  of  these  diseases.  It  is  this  kind  of 
knowledge  which  has  recently  led  to  most  important  practical  re- 
suits  in  the  historv  of  animal  parasites,  and  which  most  of  all  seems 
capable  of  extending  the  science  of  parasitic  diseases,  especially  in 
relation  to  human  pathology,  and  the  rational  treatment  of  such 
diseases. 

Parasites  of  animal  organization  exist  in  man  and  animals  m 
every  grade  of  development ;  and  the  first  lesson  for  the  student  to 
learn  is,  how  to  distinguish  entozoa  which  are  sexually  complete 
from  those  parasitical  productions  which  are  destitute  of  sexual 
organs,  but  which  have  long  been  regarded  as  distinct  animals.  ^ 

At  least  thirty  well-marked  forms  of  entozoa  have  been  described 
as  infesting  the  body  of  man.  They  may  be  enumerated  in  a  classi- 
fied list  as  follows: 
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♦LIST  OP  GENERA  AND  SPECIES  OP  HELMINTHOID  ENTOZOA 
WHICH  HAVE  BEEN  DISCOVERED  INFESTING  THE  HUMAN 
BODY. 

A.  Solid  Worms  :  Plattlmia  ;  vol,  Stsbslmintha. 

I.  CssTOiDSA — Banded,  riband-like,  girdled,  or  tape-worms  in  the  form  of— 
1.  Mature  sexual  parasites,  androgynous,  and  living  in  the  alimentary  canal. 

(a.)  Tcmioe.   1.  Taenia  solium  (hivvMVs)^  the  common  tape-worm  of  man  in 

this  country. 

2.  *(  mediocanellata  (Kuchekmeistkr),  the  common  tape- 
worm of  roan  on  the  Continent. 

8.       *<    marginaia  (Batbgh,  Cobbold). 

4.      *<    elliptiea  (BAT8CH,  Cobbold). 

6.  '*  acanthotrias  (Weinland,  Cobbold),  its  larva,  scolex, 
or  cysticercus  only  known. 

6.  *'    nana  (Sisbold),  a  very  small  filiform  Taenia, 

7.  '    "   favopunctata  (Wbinland,  Cobbold). 

8.  *<     eehinococcus  ^Siebold). 

(b.)  Bothriocephali,   1.  Boihriocepkalus  latus  TBremser);  vel,  T.  lata  (LlK- 

xjeub),  the  broad  tape- worm,  endemic  to  man 
in  some  localities  only.     Its  embryo  is  ciliated 
and  developed  in  water  (Knoch). 
2.  Boihriocephalfis  cordatue  (Leuckart),  new  to  science; 
recently  found  in  North  Greenland. 
f2.  Immature  non-sexual,  cystic,  or  vesicular  parasites,  the  embryonic  form  of 
the  genera  sub  (a^  Tcenio!. 
(a.)  Cystieerei,   1.  Cyeticereue  tcenite  cellulosce  (Rudolphi),  the  larva  or  scolex 

of  the  T.  aoUum. 
2.  **      iasni<E  medioeanellatce  (Leuckart),  the  larva  or 

scolex  of  T.  mediocanellata. 
8.  **      ienuieoUis  (Rudolphi),  the  larva  of  T.  marginaia. 

4.  '*      tceniai  ellipticce,  at  present  unknown. 

6.  **      icenioe  acanthotrias  (Weinland),  only  the  cysti- 

cercus found ;  mature   Taenia  not  yet  found. 

6.  "      ioenice  nance^  at  present  unknown  ;  probably  in- 

habits insects  (Leuckart). 

7.  **      tamias  flavoptmetataSf  also  at  present  unknown, 
(b.)  Eehinococci.  8.  Echinoeoecus    hominis  (RuDOLPBi),   the  larva    of    Tosnia 

echinoeocctts, 

II.  Trematoda — Pluke-like  parasites. 

1.  Fasciola  hepatica  TLinnjcus)  ;  vel,  Disioma  hepaticum  (RuDOLPHi). 

2.  Distoma  crassum  (Busk);  Disioma  Buskii  (Lankestbr). 
8.  Disioma  laneeolatum  (M  eh  lis). 

4.  Distoma  ophthalmobium,  (DiESiNo). 

5.  Distoma  heterophyes  (Siebold). 

6.  Bilharzia  kasmatobia  (Cobbold)  ;  vel,  Gh/naseophorus  hcematobius  (Dibbino). 

7.  Tetreutoma  renale  (Della  Chiaje). 

8.  Hexaihyridium,  pinguieola  (Treutler). 

9.  Hexathyridium  venarum  (Treutler). 

B.  Hollow  Worms  :  Nematelmia  ;  vel,  Coslelmintha. 

I.  Abcarides — Unisexual,  body  attenuated  posteriorly,  and  still  more  so  ante- 
riorly, mouth  with  three  tubercles,  tail  of  the  male  narrower  than  that  of 
the  female. 

1.  Ascaris  luTnbrtcoides  (Linnaus). 

2.  Ascaris  mystax  (Rudolphi,  Cobbold);  vel,  Ascaris  alata  (Bellikoham). 
8.   Triehocephaltts  dispar  (HVDOhvm). 

^  The  individoRl  namen  In  this  lint  an  similar  to  thoM  publlfhcd'by  Dr.  Cobbold  in  a  nnmber  of  tba 
Lamed^  before  the  publication  of  the  second  edition  of  this  work.  In  that  list  a  number  of  formn  were  Intro- 
4iK»d  for  the  first  time  by  Dr.  Cobbold,  which  had  nerer  before  been  noticKl  bj  anr  of  our  systenatio 
writers ;  and  Dr.  Cobbold  took  irreat  imlns  In  workintr  out  this  point.  His  name,  therefore,  appears  to  Iden- 
tUy  them  in  the  list.   (See  also  his  great  work  On  ParasUaSy  recently  published.) 

t  N.B. — ^The  appearance  produced  in  the  flesh  of  animals  by  the  growth  of  these  Teslcnlar  parasltes'bM 
bt«&  named  **  the  measles,"  or  '*  metuIyJIeM." 

TOL.  I.  m 
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from  the  ovum  have  now  been  actuallj-  observed  in  a  considerable 
number  of  the  parasitic  entozoa ;  and  it  is  to  be  remembered,  as  a  gen- 
eral fact,  that  the  development  of  the  ova  rarely  takes  place  in  the 
same  animal,  or  in  the  same  part  of  an  animal,  where  the  parasitic 
entozoon  has  passed  its  life  and  has  exercised  the  generative  function. 
There  is  either  a  migration  from  a  parasitic  to  a  free  condition  for 
a  time  (e.  g.,  Guinea  worm^  Asearides^  Cercarice) ;  or  from  one  animal 
into  another  animal,  the  free  condition  intervening  (e.  g.,  Bothrio- 
cephalus) ;  or,  lastly,  the  migration  may  take  place  from  one  part 
to  another  of  the  same  animal  who  is  the  unfortunate  host  (e.  g.,  7*., 
spiralis  ;  and  cases  of  tape-worm  giving  rise  to  Cysticercus),  Some 
entozoa,  known  only  as  incomplete  or  immature  animals  in  the  para- 
sitic mode  of  life,  attain  to  sexual  maturity  in  the  free  state  ;  others 
again,  and  perhaps  the  greater  number,  after  living  free  for  a  time, 
become  sexually  complete  in  the  parasitic  condition  (e.  ^.,  the  As- 
carides  and  the  Bothriocephalus). 

"  The  migrations  or  changes  of  habitation  of  the  entozoa,  or  their  ova 
or  embryos,  appear  to  take  place  in  a  variety  of  ways :  firsts  by  their 
being  passed  out  of  the  body  of  the  inhabited  animal  with  the  faeces  or 
other  secretions;  second^  by  their  being  introduced  into  the  bodies  of 
inhabited  animals  with  their  food  or  drink;  thirds  by  their  directly 
piercing  the  integument  or  other  tissues ,  fourth^  by  their  piercing  the 
membranes  and  parenchyma,  entering  the  bloodvessels,  being  distributed 
through  them,  and  subsequently  piercing  their  coats  to  attain  other  situ- 
ations. 

"  Some  of  these  entozoa  are  directly  developed  from  their  ova,  without 
undergoing  more  remarkable  changes  than  those  which  are  known  usually 
to  accompany  the  process  of  embr^'onic  evolution  in  many  other  animals. 
Other  entozoa  are  subject  to  individual  metamorphoses,  or  the  embryo 
passes  through  successive  stages  of  development,  of  so  remarkable  a 
character  as  to  mask  the  regular  sequence  of  the  phenomena  of  progres- 
sive formation.  There  are  others  of  the  entozoa  which  are  subject  to  still 
greater  changes  in  the  progress  of  their  existence, — changes  upon  which 

freat  light  has  recently  been  thrown  by  the  remarkable  researches  of 
teenstrup  and  others,  in  regard  to  what  has  been  called  alternate  gen- 
eration or  metagenesis.  Thus  some  of  the  entozoa,  by  a  non  sexual  pro- 
cess, undergo  that  peculiar  form  of  multiplication  in  which  the  immediate 
progeny  of  development  from  the  ovum  is  dissimilar  from  the  parent,  but 
produces,  without  the  aid  of  sexual  organs,  another  progeny,  which  either 
itself,  or  by  repetition  of  an  analogous  process,  returns  to  the  parental 
form.  This  is  a  process  of  the  nature  of  an  internal  or  external  gemma- 
tion, which  is  often  attended  with  a  prodigious  multiplication  of  the 
number  of  individuals.  In  some  entozoa,  again,  metamorphosis  and 
metagenesis  are  combined.  It  is  obvious  that  the  external  conditions 
necessary  to  maintain  these  varieties  of  the  vital  states  must  be  differ- 
ent "  (Allen  Thomson,  Glasgow  Med,  Journal^  1.  c). 

The  lesions  and  diseases  caused  by  the  existence  of  parasites 
rather  tend  to  embitter  existence  than  to  cause  death ;  and  they 
are  especially  frequent  amongst  soldiers.  With  one  exception — 
namely,  in  the  case  of  the  immature  cystic  parasites — the  disorders 
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* 

vermination  are  connected,  not  with  their  direct  irritation  of  the  mucous 
membrane  with  which  they  are  in  relation,  but  with  a  general  disorder  of 
the  system,  partly  resulting  from  the  parasites,  and  partly  the  cause  of 
their  maintenance  and  development  in  the  intestinal  tract." 


CHAPTER    XII. 

DETAILED  DESCRIPTION  OP   THE   PARASITES,   AND  OP  THE  LESIONS   ASSO- 
CIATED WITH   THEM. 

Section  I. — The  Entozoa. 

TAPK-WORMS— CMtowtea. 

Definition — In  their  mature  condition  the  tape-worms  are  all  more  or 
less  jointed  entozoa^  of  a  riband-like  form^  marked  with  bands,  or  girdled. 
Each  mature  joint  or  segment  is  of  hermaphrodite  conformation,  con- 
taining at  once  mxile  ana  female  reproductive  organs,  which  produce 
feeunaated  ova.  In  their  immature  condition  the  embryo  penetrates  the 
tissues,  and  becomes  encysted.  In  this  stage  of  development  they  are 
known  as  the  ^^  cystic  entozoaJ^ 

Pathology. — Mght  varieties  of  true  tape-worms  have  been  found 
in  man,  and  two  varieties  of  the  Bothriocephalus.  But  two  only  of 
the  true  tape-worms  are  of  frequent  occurrence — ^namely,  the  T. 
solium  and  the  T.  mediocanellata.  The  former  is  the  one  endemic  in 
this  country ;  the  latter  is  the  more  common  tape-worm  on  the  Con- 
tinent and  in  South  Africa. 

The  Bothriocephdus  latiis  is  endemic  in  some  well-defined  locali- 
ties, chiefly  in  continental  Europe ;  and  the  B.  cordatus  is  new  to 
science,  having  been  but  recently  found  in  North  Greenland  (Leuck- 
art).  These  tape- worms  have  been  known  for  a  very  long  period ; 
but  they  have  not  always  been  distinguished  from  each  other.  In- 
deed, the  distinguishing  characters  are  but  recently  knowTi.  They 
have  often  been  confounded  together  under  the  name  of  "  solitary 
worm,"  because  it  was  believed  they  lived  singly.  This,  however, 
is  a  mistake. 

The  T.  solium  and  T.  mediocanellata  appear  at  first  sight  to  be 
very  similar  to  each  other  in  general  appearance.  The  latter  is 
much  the  larger  of  the  two.  It  is  only  in  the  alimentary  canal — 
the  small  intestine  of  man — that  they  become  sexually  mature,  in 
natives  of  France,  Italy,  Holland,  Germany,  and  Great  Britain. 
The  T(tnia  has  been  also  found  in  Egypt,  and  is  very  common  in 
natives  of  Abyssinia ; — so  common  is  it  there,  that  its  absence  is 
the  exception  to  the  rule.  The  affection  is  there  looked  upon  as  a 
natural  occurrence ;  and  so  general  is  this  belief,  that  when  a  slave 
is  sold  into  Abyssinia  he  provides  himself  with  a  plentiful  supply 
of  kousoo — the  local  remedy  for  expelling  the  parasite. 
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at  different  parts  of  the  body.     They  are  square  or  oblong;  and  in 

the  mature  part  of  the  animal  the  length  of  them  is  equal  to  twice 

the  width.     The  anterior  border  of  each  eegment  unites  with  the 

anterior  or  previous  segment,  and  is 

thinnerthan  the  posterior  border,and  ^"^-  s* 

also  narrower.     The  posterior  border 

is  thick,  and  projects  or  overlaps  the 

border  of  the  segment  next  in  order, 

and  IB  undulating  or  indented.    The 

lateral  margins  incline  to  each  other 

anteriorly.      The   two    surfaces    are 

flat  or  slightly  elevated  towards  the 

centre. 

Each  mature  segment  contains  male 
and    female    organs    of    generation. 
The  opening  at  the  side  of  each  seg- 
ment IS  the  sexual  aperture,  indicated 
by  a  prominent  papilla,  once  supposed 
to  he  a  sucker.     Tliese  openings  are  sometimes  at  one  side  and  some- 
times at  the  other.     Two,  three,  or  four  consecutive  segments  may 
have  them  on  the  same  side,  or 
on  opposite  sides ;  but  there  is  no  Fia,  T.f 

regular  alternation.  With  a  lens 
a  cnp-shaped  depression  may  be 
seen,  showing  two  mesial  aper- 
tnres.  From  one  of  these  a  lem- 
niscus or  rudimental  penis  pro- 
jects, connected  with  ahorizontal 
(deferent)  canal  {sometimes  indi- 
cated by  dark  pigmentary  mate- 
rial) from  a  vesicular  body  in  the 
middle  of  the  posterior  end  of 
the  segment  (Owkn). 

Behind  this  male  orifice  is  the  i 

opening  to  the  female  organs,  by 
a  canal  leading  to  a  lobulated 
ot^n,  which  is  the  ovary  or 
germ-stock.  These  parts  are 
more  distinctly  developed  the 
farther  the  segments  examined 
are  from  the  nead  end  of  the 
worm.  "While  the  head  con- 
tinues to  adhere,  by  its  circles 
of  booklets  and  oscula,  to  the 

mucous  membrane  of  the  intestine,  the  last  or  caudal  joints,  when 
they  have  arrived  at  sexual  maturity,  are  separated  one  by  one,  or 

•  Circle  of  hooki-  more  hiijhly  magnified  (after  Liuckart). 

+  Proglottii  of  Tania  mlUm  msBiiifled. — (o.)  OeniUl  pore,  with  its  preputial 
cover  or  Bbeatb-akia;  (b.)  Lemniscua  or  penia;  (c.)  The  oviduct;  (d.)  TheBeed-vMMl ; 
(c)  Tbe  uterua;  (/.]  The  water  VHCular  Byatem  of  Teaielt  {after  RoKiTAMaKT). 
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in  nambers  together,  and  new  joints  are  at  the  same  time  gradually 
formed  behind  the  head.  Thus  growth  and  developroeot  take  place 
mainly  towards  the  neck  of  the  parasite,  by  a  process  of  transverse 
fission ;  and  thus  a  segmented  individual  or  compound  animal  appears 
to  grow.  This  segmentation  of  indiTidual  links  by  transverse  fiWioQ 
ceases  when  the  organs  of  generation  be^n  to  develop  themselves 
in  them ;  and  when  those  are  complete,  the  segment  or  link  has 
arrived  at  sexual  maturity  or  completeness.  It  is  now  called  a  pro- 
glottis. Thus  all  the  new  segments  come  to  be  developed  between 
the  head  and  those  which  are  advancing  to  sexual  completeness; 
and  if  the  characters  of  complete  sexual  development  be  taken  as 
the  distinctive  mark  of  individuality,  then  each  segment  of  the  tap^ 
worm  may  be  looked  upon  as  a  distinct  animal ;  and  this  separatiOD 
by  fission  or  segmentation  may  be  considered  as  analpgous  to  what 
takes  place  in  the  medusie  or  polypes — a  kind  of  alternate  genera- 
tion, in  which  the  segments,  zoimites,  or  proglottides  may  be  regarded 
as  making  up  a  colony  of  animals.  It  is  only  in  the  alimentary 
canal  of  man  and  other  animals  that  the  tape-worms,  or  cestoid 
entozoa,  attain  to  sexual  maturity ;  and  in  all  of  them  the  ova  are 
fecundated  before  being  discharged,  and  may  often  in  the  T.  solium 
be  perceived  to  have  undergone  the  first  stage  of  their  development 
before  they  are  excluded  from  the  oviduct  of  the  mature  segment. 
The  expulsion  of  the  ova  occurs  in  some  one  of  the  following  ways: 
(1.)  The  impregnated  segments 
Fio.  8.*  separate   from   each  other,  and 

passing  out  of  the  body  singly 
or  in  numbers  with  the  lEeces,  or 
without  any  fecal  evacuation, 
become  decomposed,  and  so  the 
eggs  are  set  at  liberty.  The  ac- 
tivity of  these  separate  segments 
is  retained  for  a  considerable  time 
after  passing  out  of  the  body — 
a  circumstance  which  led  to  t&eir 
being  at  one  time  taken  for  a  dis- 
tinct species  of  worm,  to  which  the  name  of  Vermes  ewmrbiHiti 
(from  resemblance  to  a  pumnkin-seed)  was  applied.  The  contracted 
appearances  of  a  segment  during  its  movemente  out  of  the  body 
are  represented  by  the  forms  shown  in  the  accompanying  wciod* 
cut  (Fig.  8). 

One  may  readily  observe  the  activity  displayed  by  these  heavlfes 
of  nature  as  they  disport  themselves  on  the  recently  extruded  ex- 
crement of  almost  every  constipated  dog.  The  expelled  joints  mav 
be  seen  to  become  violently  contracted  shortly  at>er  their  expul- 
sion, as  if  the  stimulus  of  physical  climate  in  their  new  situation 
provoked  excessive  contortions.  The  long  single  joint*  thus  ex- 
pelled become  still  more  elongated  by  contractions  of  their  trans- 
verse fibres,  while  the  alternate  contractions  of  these  fibres  with  the 

I  stages  of  contrkction  (•A«r 
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longitudinal  ones  cause  shortening  of  the  joint  to  such  an  extent 
that  its  breadth  exceeds  its  length.  Such  a  sequence  of  contractions 
produces  movements  which  simulate  those  of  progression  in  a  worm, 
and  thus  these  segments  may  be  seen  to  move  some  little  distance 
from  the  spot  on  which  they  may  have  first  fallen,  dischar&^infic  ova 
during  their  march  from  thl  in  Jrior  of  the  se«nek  (2.)  Ig^  are 
thus  discharged  through  the  genital  pores  of  the  mature  segments ; 
and  if  the  segment  be  slightly  squeezed,  the  ova  may  be  pressed 
out.  Such  a  contingency  is  not  unlikely  to  hap- 
pen within  the  rectum,  when,  by  constipation  or 
otherwise,  the  matured  joints  are  retained,  and 
constitutes  one  of  the  most  serious  dangers  which 
the  matured  tape-worm  inflicts  on  the  animal  it 
inhabits,  and  one  of  the  strongest  indications  for 
its  removal.  It  has  been  recently  ascertained  that 
in  one  or  two  instances  the  presence  of  a  Cysticer- 
ciLS  cellvlosce  (the  embryo  of  the  T.  solium)  has  been 
found  to  coexist  with  the  previous  prolonged  ex- 
istence of  a  T,  solium  in  the  intestinal  canal  of 
the  human  subject.  (3.)  The  mature  joints  of  the 
adult  tape-worm  seem,  in  some  instances,  to  un- 
dergo a  disintegration  within  the  intestine  of  the 
animal  they  live  in.  Thus,  Kuchenmeister  on 
one  occasion  found  the  wall  of  the  large  intestine 
of  a  dog  occupied  by  a  white  sandy  powder,  the 
particles  of  which,  on  examination  under  the  mi- 
croscope, turned  out  to  be  innumerable  ova  of  a 
T.  serrata  which  lived  higher  up  the  bowel,  ac- 
companied by  its  separated  joints. 

The  mature  segments  are  often  expelled  from 
the  human  rectum  at  the  rate  of  six  or  eight  a 
day,  and  they  exhibit  evidence  of  very  active  vi- 
tality for  some  time.  Moisture  is  favorable  for 
maintaining  their  existence,  and  for  favoring  the 
spread  of  the  eggs  over  herbs,  grass,  ground  fruit, 
or  vegetables,  which  may  become  the  food  of  man 
or  of  cattle. 

The  structure  of  these  ova  (Fig.  9)  is  peculiar ; 
and  the  provisions  possessed  by  their  coverings 
for  preserving  the  embryo  are  important  points 
for  consideration  in  connection  with  their  trans- 
missions through  apparently  impossible  condi- 
tions into  the  bodies  of  animals,  where  they  be- 
<;ome  further  developed ;  and  in  connection  with 
their  powers  of  resistance  to  therapeutic  agents 
(which  have  been  called  anthelmintics  or  vermi- 
fuges) administered  for  their  removal. 


♦  Dovelopment  of  the  ovum  of  Tcmia  solium. — (1.)  Previous  to  segmentation ;  (2, 
8, 4,  6. )  Segmentation  in  the  impregnated  ovum ;  (6.)  Appearance  of  the  early  embryo, 
with  its  three  pairs  of  siliceous  spikelcts;  (7.)  Mature  condition  of  the  ovum  contain- 
ing the  embryo  inclosed  within  its  leathery  case  (after  Lsuckart). 


( 
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Bhaped  stiletto.  The  lateral  pairs  of  these  spikelets  are  then 
brought  backwards  to  a  rectangular  position,  and  so  they  thrust 
the  embryo  forwards  in  the  direction  in  which  the  anterior  pair  of 
spikelets  pointed.  Similarly  repeated  actions  eventually  accomplish 
progression  to  a  resting-place ;  and  the  action  may  be  aptly  compared 
to  the  movements  of  the  arms  and  attitude  of  the  head  of  a  swim- 
mer. But  this  active  migration  is  not  the  sole  means  by  which  the 
embryo  Tcenia  is  enabled  to  traverse  the  animal  body.  The  embryo 
may  penetrate  a  mesenteric  vein,  when  it  will  at  once  be  swept  on- 
wards by  the  current  of  the  blood  to  the  portal  vein,  and  passing 
into  the  minute  ramifications  of  the  portal  system,  may  find  a  rest- 
ing-place in  the  liver.  Leuckart  has  found  the  embryos  of  tape- 
worms in  the  blood  in  such  large  numbers  that  he  inclines  to  regard 
the  currents  of  blood  in  the  vessels  as  the  ordinary  and  more  usual 
channels  fer  the  migration  of  the  embryos.  It  also  explains  the 
wide  diffusion  of  tape-worm  embryos  as  cysticerci  or  echinococci  in  vari- 
ous stages  of  development  throughout  different  viscera  of  the  body, 
*  where  they  become  encysted,  and  especially  their  very  frequent  site 
in  the  liver,  peritoneum,  and  mesentery.  Thus  far  completed  and 
encysted,  the  embryo  is  called  a  "^eo^ear."  The  embryos  of  Echi- 
nococci and  Ccenuri  give  rise  to  numerous  scolices^  which  complete 
their  development  into  tape-worms  in  the  alimentary  canal  of  an- 
other animal,  when  that  animal  happens  to  eat  the  liver  or  brain 
containing  the  cysts  of  such  Eehinorocci  or  Coenuri  ;  but  the  embryos 
of  such  echinococci  or  coenuri  tape-worms  find  their  way  into  man  or 
animals  with  drinking-water,  or  with  raw,  uncooked  articles  of 
vegetable  diet  from  moist  soils,  such  as  salads,  roots,  fallen  fruit,  all 
of  which  may  be  doubtless  so  exposed  as  to  receive  the  germs  or  ova 
containing  the  embryos,  passed  along  with  fecal  excrement  of  dogs 
especially,  and  which,  after  being  dried,  are  carried  by  wind  or 
water  in  all  directions. 

The  third  stage  of  development  consists  in  the  formation  of 
segments,  which  are  first  seen  in  the  form  of  marks,  like  girdles, 
surrounding  that  portion  of  the  entozoon  next  to  its  oscula  and 
booklets,  and  which  terminate  in  a  caudal  vesicle.  It  is  now  an  in- 
complete segmented  Tcenia^  and  in  scientific  nomenclature  is  called 
a  Strobila  ;  and  the  development  to  this  stage  may  occur  while  the 
entozoon  is  still  within  the  closed  cyst  which  has  formed  round  it. 

It  is  only  in  the  alimentary  canal  of  animals  that  the  last  and 
perfect  stage  of  development  is  attained,  by  the  tape-worm  reaching 
sexual  maturity.  The  segments  or  links  marked  ofl^  by  the  bands, 
joints,  or  girdles  in  the  encysted  Sirohila  embryo  become  mature  seg- 
ments by  tfie  development  of  sexual  organs  within  them.  This 
only  takes  place  after  the  Sirohila  embryo  has  passed  into  the  ali- 
mentary canal  of  an  animal  which  can  aflbrd  it  a  place  to  live  and 
spend  the  rest  of  his  days  as  a  fixture  attached  by  its  hooks  to  the 
mucous  membrane.  The  human  alimentary  canal  is  an  oft-chosen 
place  of  the  T.  solium  and  T,  mediocanellata.  Here  the  tape-worm 
forms  complete  sexual  segments  or  links,  each  being  hermaphrodite, 
and  tending  to  separate  when  completely  mature. 

After  livmg  for  some  time  in  this  prolific  condition,  and  having 
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valid  soldiers  who  died  at  Fort  Pitt,  and  at  the  Royal  Victoria 
Hospital  at  Netley.  In  one  instance  three  very  large  and  long 
worms  existed  in  the  small  intestines,  each  of  them  precisely  simi- 
lar in  all  respects.  The  soldier  in  whose  intestine  they  were  found 
died  of  diabetes  mellituSy  and  he  had  been  a  cook  for  many  years  to 
a  military  mess  at  the  Cape  of  Good  Hope  ;  another  case  was  that 
of  a  soldier  who  had  been  also  a  long  time  at  the  Cape. 

8.  The  Tcenia  marginata^  produced  from  the  Cysticercus  tenuicoUiSj 
is  only  as  yet  known  to  infest  man  in  its  immature  state  as  a 
cysticercus.  The  full-CTOwn  tape-worm  being  found  in  the  dog  and 
wolf,  it  is  often  confounded  with  the  T.  serrata,  from  which  it 
differs  in  its  comparatively  bulky  size  and  the  peculiar  form  of  its 
hooks.  The  proglottides  nearly  e^ual  in  size  those  of  the  T,  solium. 
In  its  scolex  or  immature  condition  this  parasite  has  a  very  wide 
distribution ;  for,  in  addition  to  its  occasional  presence  in  man,  it 
has  likewise  been  found  in  various  monkeys,  in  cattle  and  sheep, 
reindeer,  and  in  many  other  ruminants ;  in  horses,  swine,  and  even 
in  squirrels.  Its  habitat  is  for  the  most  part  the  peritoneum  (Rose 
and  others).     The  cysticerci  occasionally  attain  an  enormous  size. 

4.  The  Tcenia  elliptical  whose  cysticercus^  or  embryotic  condition, 
is  not  yet  known,  is  common  to  cats  and  dogs,  and  is  known  to  in- 
fest man  (Eschricht,  Leuckart).  Weinland  believes  that  the  cys- 
ticercus will  be  found  in  flies,  and  that  dogs  obtain  the  larvse  Dy 
snapping  at  dipterous  insects. 

6.  Tcenia  acanthotrias^  like  the  T.  marginata^  is  only  known  in 
man  as  an  embryo  or  cysticercus.  From  twelve  to  fifteen  of  them 
were  found  in  the  muscles  of  a  woman  about  fifty  years  of  age,  by 
Dr.  Jeftnes  Wyman  in  1846.  The  woman  was  a  subject  in  the  dis- 
secting-room at  Richmond,  United  States.  The  rostellum  of  this 
parasite  is  furnished  with  three  rows  of  hooks,  fourteen  in  each 
row. 

6.  Tcenia  nana^  when  fully  grown,  attains  a  length  of  eight  or 
ten  lines,  and  carries  from  150  to  170  joints.  Its  hooks  are  essen- 
tially the  same  in  form  as  those  of  other  Tcenia^  only  they  are  very 
minute,  and  have  a  peculiar  form,  owing  to  the  close  approxima- 
tion of  the  claw  and  of  the  anterior  root-process  (Leuckart),  which 
gives  them  a  "  bifid  "  appearance.  Its  head  is  comparativclv  large 
and  obtuse,  with  a  long  neck.  It  was  first  described  by  Bilharz  m 
1851,  having  been  found  in  Egypt  in  the  intestine  of  a  young  man. 

7.  Toenia  Jlavopunctata  measures  about  eight  to  twelve  inches  long. 
The  proglottides  are  short,  and  there  is  a  yellowish  spot,  clearfy 
visible  to  the  naked  eye,  situated  about  the  middle  of  each  joint, 
which  reminds  one  of  the  color  and  situation  of  the  genital  organs 
as  seen  in  the  Bothriocephalus.  The  reproductive  orifices  occur  all 
along^  one  side  of  the  worm,  and  the  eggs  are  unusually  lare^e.  Only 
one  mstance  of  the  occurrence  of  this  parasite  is  on  recorcl :  it  was 
obtained  in  considerable  numbers  by  Dr.  Ezra  Palmer  in  Massachu- 
setts, in  1842,  from  an  infant  nineteen  months  old.  They  were  ex- 
pelled without  medicine,  their  presence  not  having  been  suspected 
(Weinland,  Cobbold). 

8.  The  Tcenia  echinococeus  is  very  often  seen  in  Iceland,  where,  in 
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mature  segments  a  very  marked  appearance.  The  neck  is  not 
always  obvious,  for  the  worm  has  the  power  of  making  it  long  and 
thin  or  thick  and  short ;  and  there  are  no  joints  or  segments  to  be 
seen  in  it,  but  merely  prominent  ridges.  The  segments,  when  they 
become  first  apparent,  are  nearly  square ;  but  afterwards  they  be- 
come much  wider  than  they  are  long.  There  are  two  orifices  on 
one  of  the  fiat  surfaces  of  each  segment ;  the  anterior  orifice  is  con- 
nected with  a  male  organ  of  generation,  the  posterior  is  connected 
with  the  female.  The  proglottides  are  never  passed  singly,  but 
always  in  chains  of  many  links,  and  particularly  in  February, 
March,  October,  and  November.  The  ova  (Fig.  12)  are  always  dis- 
coverable in  the  fseces,  of  an  ovoid  form,  with  a  j)erfectly  translucent 
operculated  capsule,  through  which  the  segmented  yolk 
is  distinctly  visible  ;  and  at  the  period  of  discharge  of  the  Pio.  12. 
proglottides  the  ova  show  merely  the  stage  of  segmenta- 
tion of  the  yolk.  The  six-hooked  embryo,  cased  in  a  mantle 
studded  with  vibratory  cilia,  develops  itself  after  seg- 
mentation, protected  by  the  capsule  in  fresh  water,  for 
several  months  after  the  expulsion  of  the  proglottides. 
When  so  far  matured,  the  lid  of  the  capsule  opens  up,  and 
the  ciliated  embryo  escapes  (Fiff.  12  a),  and  becomes  globu- 
lar in  shape,  and  moves  actively  about  for  a  considerable 
period  (a  week).  If  during  this  period  they  do  not  suc- 
ceed in  obtaining  access  to  the  intestine  of  an  animal 
adapted  for  their  development,  they  lose  the  ciliated  Fw.  12 «. 
mantle,  and  perish.  When  these  embryos  are  introduced 
by  experiment  into  the  intestines  of  mammals,  the  scdices  and 
mature  Bothriocephalus  were  found.  Experiments  in  which  living 
embryos  were  introduced  by  implantation  between  the  brain  ana 
dura  mater,  and  into  the  eyes  of  dogs,  also  under  the  skin  of  frogs, 
and  by  injection  into  the  bloodvessels  of  mammals,  give  a  negative 
result ;  quoad  the  development  into  cysticerci  or  scdices.  So,  also, 
feeding  experiments  with  the  scdices  of  the  Bothriocephalus  found 
in  various  fish  lead  to  negative  results ;  just  as  the  feeding  of  fish 
with  the  eggs  themselves.  It  is  therefore  justifiable  to  assume  that 
drinking-water  from  lakes  and  rivers  is  the  medium  through  which 
the  living  embryos  of  the  Bothnocephalus  latus  find  their  walV  into 
the  intestines  of  men  and  of  mammals  (Dr.  J.  Knoch,  Petersourger 
Medieinische  Zeitschrift^  1861 ;  Cobbold,  /.  cX 

10.  Bothriocephalus  cordatvs, — This  species  (Fig.  13,  a)  has  only 
very  recently  been  described  by  Leuckart,  who  received  about 
twenty  specimens  from  Godhaven,  in  North  Greenland,  one  of  which 
was  from  the  human  intestine.  The  parasite  measures  about  a  foot 
in  length,  and  exists  in  dogs  in  considerable  abundance.  It  differs 
from  bothriocephalus  latus  m  the  form  of  the  head,  which  is  heart- 
shaped  (Fig.  13,  b  and  b'\  or  obcordate,  short,  and  broad,  and  set  on 
to  the  body  without  the  intervention  of  a  long  neck.  The  segments 
are  distinct  from  the  very  commencement,  near  the  head  ;  and  so 
rapidly  do  they  increase  in  width,  that  the  anterior  end  of  the  body 
becomes  lancet-shaped.  About  fifty  joints  are  immature ;  and  in 
the  largest  example  Leuckart  counted  a  total  of  660  joints.    It  dis- 
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the  heart,  liver,  choroid  plexus,  the  brain,  in  the  tissue  between  the 
sclerotic  and  the  conjunctiva,  in  the  anterior  and  posterior  chambers 
of  the  eye  (Mackenzie),  and  in  the  retina  (Grabfe).  The  head  re- 
sembles that  of  the  21  sclivm^  and  carries  thirty-two  hooks  in  two 
rows,  and  the  neck  varies  greatly  in  length.  The  parasite  is  especi- 
ally frequent  in  domestic  swine,  and  in  tnem  it  produces  the  appear- 
ance known  as  the  "  measles,"  or  "  measly  pork." 

2.  The  Cysticercus  ex  taenia  medioeaneUata  is  to  be  found  in  the 
muscles  and  internal  organs  of  cattle.  For  our  knowledge  of  the 
larval  state  of  the  T.  medioeaneUata  we  are  mainly  indebted  to  Pro- 
fessor Leuckart,  of  Giessen.  He  has  artificially  reared  them  in  the 
flesh  of  calves,  from  the  eggs  of  a  T.  medioeaneUata  ;  and  recent  ex- 
perimental researches  incontestably  prove  that  the  "  measles "  of 
cattle  pve  rise  to  the  T.  medioeaneUata.  He  fed  two  calves  with 
the  fresh  eggs  of  the  T,  medioeaneUata^  by  giving  them  the  proglot- 
tides of  this  parasite.  The  first  animal  he  experimented  on  died 
from  a  violent  attack  of  the  measle  disease  ;  and  on  dissection  the 
muscles  were  found  filled  with  measles,  or  vesicles  containing  im- 
perfectly developed  sedices.  On  the  second  occasion  a  smaller  num- 
ber of  proglottides  (in  all  about  fifty)  were  administered,  and  the 
febrile  symptoms  again  appeared  with  such  virulence  that  Leuckart 
thought  this  animal  would  die  also.  Fortunately,  after  the  lapse 
of  a  fortnight  from  the  commencement  of  symptoms,  some  abate- 
ment  of  the  disease  took  place,  and  this  gradually  continued  until 
the  animal  was  perfectly  restored  to  health.  Eight  and  forty  days 
subsequent  to  the  earliest  feeding  experiments  (which  were  con- 
tinued at  intervals  for  eighteen  days)  Professor  Leuckart  extirpated 
the  left  cleido-mastoid  muscle  of  the  calf,  and  whilst  performing  the 
operation  he  had  the  satisfaction  of  seeing  the  cysticercus  vesicles 
lodged  within  the  muscles.  They  were  larger  and  more  opalescent 
than  those  of  the  Cysticercus  taenia  ceUvlosoe^  but  nevertheless  per- 
mitted the  recognition  of  the  young  worms  through  their  semi- 
transparent  coverings.  The  heads  of  the  contained  cysticerci  ex- 
hibit^ all  the  distinctive  peculiarities  presented  by  the  head  of  the 
adult  Strobila  (the  T.  medioeaneUata),  Taking  the  results  of  this 
experiment  in  connection  with  previously  ascertained  facts,  the 
most  unequivocal  evidence  is  brought  together  that  man  becomes 
infested  with  the  T.  medioeaneUata  by  eating  imperfectly  cooked 
veal  or  beef  in  which  the  cysticerci  abound. 

8.  The  Cysticereiis  tenuicollis  is  rarely  found  in  man,  but  it  has 
occasionally  been  found  in  the  mesentery  and  in  the  liver.  Esch- 
richt  and  Schleissner  have  shown  that  these  Cysticerci  are  sometimes 
associated  with  the  Echinococcus  in  Iceland  (Cobbold,  L  e.). 

4,  5,  6,  and  7  require  no  special  notice. 

8.  The  Echinoeoi^cus  hominis  is  the  larva  of  the  T,  echinococcus ; 
and  the  first  accurate  description  of  the  immature  form  of  the  par- 
asite was  published  by  Bremser  in  1821.  These  parasites  have  been 
and  are  still  often  indiflferently  named  "  hydatids  "  or  "  echinococcus 
cysts;"  but  English  writers  have  restricted  the  term  ^^ hydatid^*  to 
designate  the  enveloping  cyst, and  the  term  ^^ echinococcus^^  to  signify 
the  contained  entozoon.     Tlie  Echinococcus  is  an  extremely  common 
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meroiiB  large  and  small  veaicles,  more  or  lees  clear  and  traoBparent, 
floating  free,  or  bo  closely  packed  together  that  they  cannot  be 
removed  without  Bome  degree  of  presBure.  Some  of  tbem,  particu- 
larly the  Bmalleat,  adhere  to  the  germinal  membrane.    They  vary 


(1)  (2.) 

in  size  from  that  of  a  millet-seed  to  a  size  as  large  as  a  goose'B  egg, 
and  their  number  not  unfrequently  amounts  to  several  hundreds 
(560,  Pehberton),  or  even  thousands  (7000  and  8000,  Allen,  quoted 
by  Ploucquet  and  Fbebichb).  The  larger  of  these  free  vesicleB 
eometimee  contain  smaller  ones  of  a  third  generation,  and  occasion- 
ally they  in  their  turn  contain  others  of  a  fourth  generation.  The 
size  of  the  "  hydatid  tumor "  and  the  germinal  membrane  must 
increase  and  grow  according  to  the  number  and  size  of  the  daughter 
vesiciea,  and  m  proportion  to  the  quantity  of  contained  fluid,  which 
is  sometimes  rendered  slightly  opaque  by  the  quantity  of  embryo 
JBchinococci  floating  free  in  it.  From  the  rotundity  and  distension 
of  these  inclosed  vesicles  it  is  difficult  to  fix  them  for  examination; 
and  when  they  are  punctured,  their  fluid  contents  issue  from  the 
vesicle  in  a  jet  of  considerable  force,  impelled  by  the  contractile 
power  of  the  elastic  tissue ;  and  if  the  incision  be  of  a  sufficient  size, 
the  vesicle  will  roll  up,  and  turn  itself  inside  out.  The  Echmococcus 
embryo  varies  in  size  from  ^'ath  to  ^tb  of 
a  line  in  length  in  the  contracted  state,  'ii.  16.t 

and  from  ['oUi  to  ^V*'^  '^f  '^  ^'"^  '^  ^^^  elon- 
gated form.  These  variations  in  length 
are  according  as  the  head  of  the  parasite  is 
extruded  or  retracted  within  the  vesicle. 
The  contracted  state,  in  which  the  head 
is  retracted  within  the  vesicle,  is  the  form 
most  commonly  seen  in  the  "hydatid 
tumor,"  after  removal  from  the  organ  in 
which  it  was  developed.  In  this  state  it  - 
is  usually  globular  or  oval,  and  slightly 
flattened  at  the  opposite  poles.     In  the  elongated  state,  when  the 

•  Fig.  14.— GroupB  ot  Behinotneei,  showing— (1.)  The  pedunculated  connection 
between  theie  paruites  nnd  thsgorminBl  morabrftne;  (2.)  Their  occurrence  ineroups, 
SDTeloped  bj  ■  very  delicatelj  thin  membrane,  contlououi  with  the  germinal  mem* 
brine  (after  Erasmus  WilsonS. 

t  Fig.  16— Two  EehiruKocei  from  a  "hydatid  tumor."  The  onebu  the  hoftd  re- 
tracted within  the  *e«icle;  the  other  ha*  the  head  extruded. 
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is  the  resistance  opposed  to  the  further  growth  of  the  JSchinococcij 
which  may  even  be  thus  arrested,  so  that  the  parasites  die,  and  a 
spontaneous  cure  results  (Cruveilhier,  Frerichs.) 

Compound  "hydatid  tumors"  have  been  found  in  which  the 
cavity  is  multilocular.  Outgrowths  or  buds  form,  which  give  an 
alveolar  character  to  the  lesion  (Buhl,  Virchow,  Frerichs). 

It  has  been  usual  to  consider  that  there  are  two  distinct  forms 
of  Echinococd^  severally  referable  to  different  tape- worms ;  but  they 
are  now  regarded  as  one  and  the  same.  The  IJchinococci  so  preva- 
lent in  Iceland  are  known  to  occur  indifferently  in  men  and  oxen ; 
and  are  sometimes  so  prevalent  that  about  one-eighth  of  all  the 
cases  of  disease  are  referable  to  this  cause ;  and  generally  several 
members  of  one  family  suffer  (Leared). 

Acephalocysts  were  first  described  by  Laennec  as  growths  of 
membranous  cysts.  In  the  present  state  of  science  they  are  regarded 
as  abortive  Cysticerni  or  Echinococd — parasites  of  one  or  other  of 
those  kinds  in  which  the  development  nas  been  arrested.  Remains 
of  booklets  have  been  found  in  them ;  and  the  structure  of  the  cyst 
may  sometimes  be  seen  to  be  precisely  similar  to  that  of  the  Echi- 
nococcus  cyst.  They  have  been  found  in  all  those  places  where  the 
CystUxrci  and  Echinococcus  cysts  are  known  to  abound — e,  g,^  liver, 
spleen,  kidney,  bladder,  and  in  the  exostoses  of  bones. 

Thus  we  have  seen  that  each  kind  of  Tcenia  has  not  only  its  own 
definite  vesicular  embryo,  but  each  Tmnia  has  a  definite  Uysticercus 
or  Echinococcus  ;  and  all  of  them  are  capable  of  being  developed  or 
reared  into  Tcenia  when  transferred  into  the  alimentary  canal  of  a 
suitable  animal ;  and  conversely,  the  development  of  Cysticercus  and 
Echinococd  occurs  in  man  and  other  animals  in  consequence  of  seg- 
ments of  tape-worms,*or  the  ripe  ova  they  contain,  being  eaten  with 
their  food. 

The  experimental  proof  of  these  statements  it  is  the  principal 
scientific  merit  of  Kuchenmeister  to  have  established,  by  experi- 
ments whidh  date  so  far  back  as  1851 ;  and  they  have  since  been 
repeated  and  confirmed  by  many  other  observers  (Siebold,  Nelson, 
Zenker,  Leuckart,  Weinland,  Knoch). 

The  experiments  of  Kuchenmeister  were  made  on  a  variety  of 
animals,  and  in  one  instance  on  the  human  body.  The  following  is 
a  short  sunmiary  of  his  observations,  together  with  those  of  \  on 
Siebold  and  others,  condensed  from  Dr.  Allen  Thomson's  valuable 

Saper  in  the  Glasgow  Medical  Journcd^^o.  x,  July,  1855,  and  which 
emonstrates  the 

Eelation  between  the  Cystic  and  the  Cestoid  Entozoa.— These  experi- 
ments mainly  consist  in  observing  the  effects  of  feeding  an  animal 
with  the  ova  or  larvae  with  which  it  is  designed  to  affect  it.  The 
first  experiment  of  this  kind  was  performed  by  Kuchenmeister  in 
1851.  He  caused  young  dogs  to  eat  with  their  food  a  number  of 
the  Cysticercus  plsiformis  of  the  rabbit  and  hare,  and  found  that  after 
some  weeks  these  Cysticerci  were  converted,  in  the  intestine  of  the 
dogs,  into  the  T,  serrata. 

The  more  important  of  the  experiments  devised  and  performed 


BBLATION  BETWEEN  THE   CYSTIC   AND   THE  CESTOID   BNTOZOA.      823 

thirty-eiffht  days  the  Toenice  had  arrived  at  maturity,  and  ap- 
peared, like  those  in  the  previous  experiments,  to  correspond  ex- 
actly with  T.  serrata  and  T.  solium ;  in  two  other  dogs  the  experi- 
ment was  rendered  nugatory  by  the  dogs  being  ill  of  distemper  at 
the  time. 

Fifth  Series. — The  last  of  the  experiments  related  by  Von  Sie- 
bold  were  made  with  the  Echinococcus  animalcules  of  domestic 
cattle,  which  are  probably  not  specifically  different  from  those  of 
man.  As  many  as  twelve  young  dogs,  and  also  a  fox,  received  a 
quantity  of  the  small  Echinococci  in  milk ;  and  on  being  examined 
at  various  periods  from  the  commencement  up  to  twenty-six  days, 
there  were  found,  in  all  different  stages  of  development,  small 
Tmni(B  totally  different  from  any  observed  in  the  previous  experi- 
ments, or  indeed  from  any  accurately  distinguished  or  described  by 
helminthologists.  Von  Siebold  proposes  to  call  this  variety  T. 
echinococcus.  It  is  remarkable  for  its  very  small  size — ^not  much 
longer  than  an  inch;  and  for  the  small  number  of  its  joints — 
which  never  amounted  to  more  than  three;  and  for  the  circum- 
stance that  the  reproductive  organs  are  confined  to  the  two  last 
segments,  and  the  caudal  joint  separates  as  a  proglottis  at  a  very 
early  period. 

The  last  experiment  to  be  noticed  may  be  looked  upon  as  the 
most  interesting  of  all.  Having  the  opportunity  of  repeatinff  on  a 
condemned  criminal  the  experiments  which  he  had  previously  per- 
formed on  animals,  Kuchenmeister  contrived  to  give  to  this  man, 
at  seven  successive  times,  between  130  and  12  hours  previous  to  his 
execution,  mingled  with  various  articles  of  food,  a  number  of  Cys- 
ticerci  from  the  hog  and  some  from  the  rabbit.  "  They  appear  to 
have  been  partly  disguised  by  their  resemblance  to  the  grains  of 
rice  in  warm  rice  soup ;  partly  by  their  likeness  to  the  small  bits  of 
paste  in  a  kind  of  vermicelli  soup ;  and  partly  foisted  on  the  un- 
happy wretch  by  being  substituted  for  the  small  lumps  of  fat  in 
blood-puddings "  {Brit,  and  For.  Med-Chir.  Review^  Jan.,  1857,  p. 
119).  After  death,  a  number  of  young  Tcenue^  in  different  stages 
of  advancement,  were  found  in  the  intestine ;  the  greater  number  of 
them  loose,  but  a  few  attached  to  the  mucous  membrane.  The 
form  of  the  booklets,  and  other  circumstances,  induced  him  to  re- 
gard these  tape-worms  as  the  T.  solium.  There  were  no  traces  of 
the  Cysticerci  last  swallowed ;  and  Kuchenmeister  was  of  opinion 
that  those  only  which  were  first  taken,  and  which  were  quite  fresh, 
had  been  converted  into  Toenice^  and  that  those  taken  later,  being 
dead,  had  been  digested  with  the  food.  Leuckart  made  a  similar 
experiment.  He  ted  a  man  thirty  years  of  age  with  Cysticerd  from 
ig,  and  in  two  months  the  man  nad  Tmnice. 
ut  the  enthusiastic  Germans  were  not  yet  content  with  the 
proof.  M.  Humbert,  of  Geneva,  experimented  on  himself.  On  the 
11th  of  December,  1854,  he  swallowed  fourteen  fresh  Cysticerci  in 
presence  of  MM.  Voget  and  Moulini6.  Early  in  March  of  1856  he 
felt  the  presence  of  Tlenice^  and  discharged  fragments  of  them. 

With  regard  to  the  converse  experiments,  the  following  facts 
may  be  related : 


■ji 
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eitic  habitations.    It  appears  by  them  to  have  been  ascertained — 

il.)  That  entozoa  are  always  introduced  into  animals  from  without ; 
2.^  That  some  obtain  access  to  the  bod^-^  of  animals  from  water,  or 
other  matters  in  which  they  have  previously  lived  in  the  free  con- 
dition, while  others  are  taken  along  with  animal  food  in  which  the 
entozoa  have  lived  parasitically  ;  (3.)  That  entozoa,  when  reaching 
sexual  perfection  in  their  parasitic  condition,  require  to  be  in  a  situ- 
ation which  communicates  with  the  external  air,  their  most  com- 
mon position  being  the  alimentary  canal,  and  more  rarely  the  pul- 
monary cavities  ;  (4.)  That  almost  all  the  entozoa  inhabiting  close 
cavities,  or  encysted  in  the  bodies  of  animals,  are  only  imperfect  and 
earlier  forms  of  other  entozoa,  which  majr  attain  maturitv  in  the 
open  cavities  of  the  same  or  of  different  animals,  or  in  the  free  con- 
dition ;  (6.)  That  entozoa  rarely  propagate  themselves  in  the  same 
animal  in  which  they  have  arrived  at  sexual  maturity,  but  require 
a  different  habitation,  which  they  reach  bv  migrations  in  the  vari- 
ous modes  before  referred  to ;  (6.)  That  tne  cystic  entozoa  are  the 
imperfect  states  .of  different  Tcenice  ;  (7.)  That  Tcenice  are  almost  in- 
variably introduced,  in  their  earlier  condition,  into  the  bodies  of 
animals  with  flesh  or  other  animal  food;  (8.)  That  if  the  ova  of 
Tcenice  be  introduced  into  the  alimentary  canal  of  a  suitable  animal, 
through  water,  vegetable  food,  or  fruit,  their  tendency  is,  after 
penetrating  the  tissues,  to  become  encysted,  and  to  assume  the  form 
of  a  cystic  entozoon,  such  as  that  of  a  Cystkercus^  Ccenuriis^  or  JSchi- 
nococcus;  (9.)  That  if  these  cystic  entozoa  again  are  taken  by  certain 
animals  with  their  animal  food,  the  head  part  (which  corresponds 
with  that  of  a  Tcenice)  resists  digestion,  and  has  a  tendency  to  es- 
tablish itself,  and  become  developed  into  some  form  of  Tcenice  in  the 
alimentary  canal,  by  the  formation  of  segments  after  attachment  to 
the  mucous  membrane. 

Many  of  the  immature  entozoa  pass  their  whole  life  as  encysted 
parasites,  and  a  few  even  acquire  tie  jointed  form,  or  become  par- 
tially divided  into  segments,  while  still  within  their  closed  cysts.  A 
well-known  example  of  this  is  afforded  by  the  C.  fascidaris^  which 
inhabits  cysts  in  the  liver  of  the  rat  and  mouse,  and  has  been  the 
means  of  leading  Von  Siebold  and  Dr.  Henry  Nelson  (independently 
of  each  other's  observations)  to  the  discovery  of  the  remarkable  re- 
lation now  proved  to  exist  between  the  cystic  or  vesicular  entozoa  and 
the  cestoidea  or  tape-worm^.  These  observers  found  the  cystic  entozoa 
in  the  liver  of  the  mouse  and  rat  in  every  stage  of  development,  from 
the  simplest  vesicular  form  of  the  true  Cysticercus  to  that  which 
(from  the  number  of  the  joints  and  their  external  form)  has  all  the 
appearance  of  a  true  tape-worm,  and  from  which,  in  fact,  it  only 
diners  in  the  absence  of  sexual  organs  within  the  segments.  A 
careful  comparison  of  the  form  of  the  head,  its  circle  of  booklets,  the 
four  oscula  or  suckers,  and  other  parts  in  the  Cysticercus  of  the  rat 
or  mouse,  with  those  of  the  T,  crassicollis^  which  inhabits  the  intes- 
tine of  the  cat,  has  shown  an  exact  resemblance  between  them.  Dr. 
Allen  Thomson  has  rej^ated  and  confirmed  these  observations  (Art. 
"  Ovum,"  Cyclopcedia  of  Avatomy).  The  conclusion  such  observations 
lead  to  is  now  generally  regarded  as  established — namely,  that  the 
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this  Ttenirt,  shall  not  furnish,  by  his  excreta,  the  ova  or  embryos 
which,  being  taken  accidentally  with  the  pasture  or  water  by  the 
sheep,  establish  themselves  in  them  as  encysted  Ccenuri.  Von  Siebold 
states  the  important  fact,  that  those  flocks  which  are  entirely  with- 
out dogs,  and  are  stall-fed,  are  never  affected  with  the  "sturdy." 

FrophylaxiSy  therefore,  is  all-important ;  and  the  entrance  of  the 
scolices  must  be  prevented.  The  following  remarks  are  not  less  re- 
volting than  suggestive.  Dr.  Gordon,  of  the  Army  Medical  De- 
partment, thus  writes: 

"  Taenia  appears  to  be  of  very  frequent  occurrence  among  the  white 
troops  in  Upper  India,  and  especially  the  Punjaub ;  and  I  have  been  told 
by  some  medical  officers  who  have  been  stationed  at  Peshawur,  our  near- 
est cantonment  to  Afghanistan,  that  they  firmly  believe  every  third  soldier 
has  had  tape-worm  during  the  two  years  regiments  remain  there. 

"  From  what  I  have  been  able  to  ascertain  on  the  subject,  natives  are 
not  particularly  liable  to  tape-worm,  and  certainly  not  more  so  in  the 
northwestern  parts  of  India  than  in  Lower  Bengal.  This  is  generally 
attributed  to  their  almost  total  abstinence  from  animal  food ;  and  when 
we  consider  that  both  Hindoos  and  Mussulmans — all  except  the  very 
lowest  classes — abhor  pigs'  flesh,  while  our  own  countrymen  are  very  par- 
tial to  it,  and  the  common  soldier  probably  not  very  particular  regarding 
the  early  history  of  the  animal  that  is  converted  into  pork  for  his  use,  an 
additional  circumstance  in  favor  of  the  transformation  of  the  Oysticercu^ 
constituting  the  ^  measles '  of  pork  into  Taenia  is  thus  disclosed  to  us. 

"  Those  who  have  escaped  the  misfortune  of  having  had  to  pass  some 
years  in  India  can  form  no  idea  of  the  vast  herds  of  lean,  half-starved 
pigs  that  roam  over  the  fields  and  waste  grounds  in  the  vicinity  of  villages ; 
neither  can  they  have  any  conception  of  the  nature  of  the  food  on  which 
these  pigs  subsist. 

"  The  natives  of  India  perform  their  ordinary  natural  functions  in  the 
open  air  on  a  piece  of  waste  ground  left  for  the  purpose  on  the  outskirts 
of  every  village,  and  where,  morning  and  evening,  men,  women,  children, 
and  pigs  dot  the  ground  at  short  intervals  from  each  other.  In  an  incred- 
ibly short  space  of  time  after  the  villagers  have  left  the  field  it  is  as  clean 
as  if  they  had  never  been  there,  while  the  herd  by  which  the  clearance 
has  been  effected  may  be  found  in  some  shady  place  near  or  close  to  a 
tank,  with  the  exception  of  a  few  of  the  more  insatiable,  that  have  gone 
to  hunt  for  dead  dogs,  cats,  cattle,  and  Hindoos  that  have  paid  the  debt 
of  nature  since  the  previous  meeting,  and  have  been  thrown  or  left  on 
the  plain  to  be  devoured  by  domestic  animals  or  vultures. 

"  Pigs,  however,  are  not  the  only  animals  that  live  in  this  filthy  manner 
in  India;  cattle  and  sheep,  that  are  so  particular  in  their  food  in  Britain, 
acquire  degenerate  tastes  in  India ;  and  it  is  needless  to  enter  into  similar 
particulars  regarding  ducks,  fowls,  turkeys,  and  pigeons,  all  of  which  are 
more  or  less  used  as  food  by  our  countrymen  there. 

^^  I  have  thus  alluded  to  these  matters  with  a  view  to  indicate  some  cir- 
cumstances that  most  unquestionably  tend  to  vitiate  the  quality  of  the 
animal  food  upon  which  our  troops  in  India  must  subsist,  and  I  think  I 
have  at  least  shown  a  sufficient  cause  for  almost  any  amount  of  disease  in 
the  bodies  of  these  animals ;  as  also  why  their  flesh  should  be  more  liable 
to  become  diseased  in  Upper  India  than  in  Lower  Bengal"  {Med,  Timen^ 
No.  357,  May,  1857). 

Abstinence  from  the  practice  of  eating  raw  meat  is  to  be  strenu- 
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fern  {Ldstrcea  Filix-mas)  in  doses  of  twenty  to  twenty-fourgrains — 
a  remedy  which  by  many  is  still  believed  to  be  the  most  efficacious. 
Dr.  Gull  8  dose  is  one  and  a  half  to  two  drachms.  The  liquid  extract 
of  fern  root  is  the  officinal  remedy  of  the  British  Pharmacopceia. 
It  is  made  from  the  rhizoma  or  rootstalk  of  the  Aspidium  or  Ne- 
phrodium  Filix-mas^  according  to  the  formula :  Fern  root,  in  coarse 
powder,  1  part ;  ether,  2  parts,  or  a  sufficiency :  percolate  and  distil 
off  the  ether,  and  the  liquid  extract  remains.  The  dose  is  nj^SO  to 
iijl60,  in  milk,  or  with  mucilage,  and  should  be  given  on  an  empty 
stomach.  Mr.  Squire  finds  the  extract  of  the  unexpanded  frond 
equally  effective  with  that  of  the  rhizome.  The  powder  may  be 
used  alone  in  doses  of  one  to  three  drachms. 

A  remedy  sometimes  used  in  Germany  is  Chabert's  bandwurmJol^ 
or  the  ^^^  oleum  Chaberti  contra  Tceniam.'^  It  is  obtained  by  the  dis- 
tillation of  twelve  ounces  of  oil  of  turpentine  mixed  with  four  ounces 
of  the  oleum  animcde  foRtidum^  which  is  the  crude  oil  obtained  from 
hartshorn  and  animal  bones. 

A  remedy  of  Abyssinian  origin,  called  Koueso  or  Cusso^  the  flower 
of  the  Brayera  anthelmintica^  has  recently  been  much  recommended ; 
and  has  doubtless  been  of  great  efficacy  in  some  instances.  It  is 
administered  in  the  form  of  powder,  of  which  half  an  ounce  is 
mixed  with  half  a  pint  of  warm  water,  and  the  infusion,  with  the 
sediment^  is  to  be  taken  at  two  or  three  draughts,  in  the  morn- 
ing, on  an  empty  stomach.  If  the  bowels  fail  to  be  moved,  a  brisk 
cathartic  ougnt  to  be  given  in  three  or  four  hours. 

Another  remedy,  of  more  recent  recommendation,  is  Kameela  or 
Heroo^  the  Rotdera  tinctoria^  of  the  natural  order  JSuphorbiacece^  and 
suborder  Crotonece.  It  has  been  highly  lauded  by  Dr.  Gordon,  Sur- 
geon to  the  10th  Regiment  of  Foot.     He  writes, — 

"  The  success  and  rapidity  of  effect  of  the  kameela  in  removing  tape- 
worm in  the  cases  of  soldiers  of  the  10th  Regiment,  to  whom  I  admin- 
istered it,  were  such  that  I  did  not  consider  it  worth  my  while  to  keep 
notes  of  them  after  the  first  two  or  three ;  nor,  indeed,  were  the  men  to 
whom  it  was  administered  latterly  taken  into  hospital,  for  they  soon  be- 
came aware  of  the  wonderful  efficacy  of  the  remedy,  asking  of  their  own 
accord  for  a  dose  of  it,  after  which  they  invariably  parted  with  the  worm 
in  the  course  of  a  few  hours,  and  then  went  on  with  their  military  duty 
as  if  nothing  had  happened  ;  while,  as  I  afterwards  ascertained,  consider- 
able numbers  did  not  think  of '  troubling  the  doctor  at  all,'  but,  on  suffer- 
ing Arom  the  characteristic  symptoms  of  the  worm,  applied  for  the  kameela 
to  the  apothecary,  and  always  with  the  same  effect. 

"We  prepare  a  spirituous  tincture  by  adding  Oj  of  alcohol  to  Siv  of 
the  powder,  and  then  filtering.  We  never  succeeded  in  obtaining  more 
than  Syj  in  this  way;  and  of  this  5j  in  a  little  mint-water  was  generally 
found  to  be  a  sufficient  dose,  5ij  being  in  some  cases  required,  and 
perhaps  in  one  or  two,  3iUi  but  I  have  never  seen  the  remedy  fail  in  re- 
moving the  worm  in  a  case  where  there  were  unequivocal  symptoms  of  its 
presence. 

"  With  kameela  there  is  no  unpleasant  effect.  It  is  not  even  necessary 
to  take  a  dose  of  purging  medicine  as  a  preparative  ;  and  beyond  a  trifling 
amount  of  nausea  and  griping  in  some  instances,  no  unpleasant  effects  are 
experienced ;  while  by  far  the  greater  number  of  personb  to  whom  it 
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Self-impregnation  and  copulation  are  both  poaaible  in  these  para- 
ritee.  It  is  only  very  recently  that  the  facte  connected  with  the 
natural  history  of  these  parasites  have  been  ascertained,  and  their 
general  result  may  be  stated  as  foUows:  The  fully  grown  and  sexu- 
ally mature  Tremalodes  (as  exemplified  in  the  Distomata)  are  para- 
sites of  the  higher  Vertebrata,  and  are  oviparous. 

When  the  egg  of  the  Distoma  opens  (by  the  springing  open  of  a 
Bort  of  hood,  which  gives  it  the  operculated  appearance  at  one 
end),  it  ^ves  vent  to  an  embryo 
which  moves  rapidly  by  means  of  ^"-  '8. 

cilia,  as  is  the  case  with  many  in- 
fdsoriEe,  and  especially  of  the  Opa- 
lina,  now  regarded  by  Schultze, 
Agaasiz,  and  Stein,  as  the  earliest 
embryonic  form  of  a  Distonia.  The 
discovery  was  made  by  Agassiz 
that  a  genuine  Opalina  (Fig.  18,  b) 
was  hatched  from  the  egg  ^ig.  18, 
a)  of  the  Distoma.    As  such,  they    Egg  of  iHiiiama.  Opbiid^. 

are  found  in  sewage  water  (See  A, 

H.  Hassall's  Reports  on  the  Water  of  London);  also  in  the  fsces 
of  animals  infested  with  liver  flukes,  their  ova  passing  out  with 
the  bile.  They  die  in  pure  water,  as  many  vermicular  animals  do 
who  would  be  more  fortunate  in  water  which  is  dirty,  full  of 
or^nic  impurities,  and  abounding  in  food  fitted  for  them. 

From  each  of  these  ova  is  formed  an  embryo,  in  which  no  re- 
semblance to  the  parent  Trematode  is  to  be  recognized ;  but  j)re- 
senting  the  simple  structure  of  a  ciliated  animalcule,  like  a  poly- 
gastric  infusorian  known  as  the  Opalina.  This  embryo  is  not  itself 
converted  by  any  direct  process  of  development  or  metamorphosis 
into  a  perfect  Jyistoma,  but  has  a  progeny  gradually  formed  from 
germ-cells  within  it,  and  consisting  sometimes  of  one,  but  more 
irequently  of  a  number  of  bodies  which,  when  they  arrive  at 
maturity,  present  each  one  an  external  form  and  internal  structure 
and  locomotive  powers  entitling  them  to  be  considered  as  inde- 
pendent animals.  Nor  are  these  directly  converted  into  Distomata  ; 
a  new  progeny  of  animals  is  formed  as  before,  nearly  similar  to 
those  producing  them,  and  equally  difiering  from  the  complete 
Distomata.  Each  individual  of  this  new  progeny,  as  it  increases  in 
size,  has  formed  within  it,  by  development  from  germ-cells,  the 
third  progeny  of  the  series  and  last  of  the  cycle.  These  are  difter- 
ent  from  their  immediate  parents,  and  in  their  internal  organiza- 
tion soon  manifest  the  type  of  the  true  Trematoda.  They  are  en- 
dowed for  a  time  with  very  active  locomotive  powers,  to  which  a 
long  caudal  appendage  contributes.  ITieir  progenitors  have  been 
confined  in  the  parasitic  condition,  but  these  are  in  general  freed 
from  confinement,  and  move  about  with  great  vivacity  for  a  tinie 
in  the  water  surrounding  the  animals  which  their  progenitors  in- 
ftsted. 

In  this  state  they  have  been  long  known  as  CercarUe,  having  the 
appearance  of  minute  worms  with  tails,  and  were  classed  by 
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all  obvious  modes  in  which  the  Cercarim  of  the  Trematoda  may  find 
an  entrance  into  the  bodies  of  man  and  other  animals. 

Nine  species  of  the  fluke-like  parasites  have  been  found  in  man. 
They  have  been  named  as  follows: 

1.  Fascida  hepatica^  or  Distoma  hepaticum^  in  its  full-grown  con- 
dition, measures  from  eight  to  fourteen  lines  in  length,  and  from 
three  to  six  lines  in  breadth. 

2.  Distoma  crassum, — In  1843  Mr.  Busk  found  fourteen  of  these 
Distoma  in  the  duodenum  of  a  Lascar  who  died  on  board  the  "  Dread- 
nought" hospital  ship  in  the  Thames.  They  are  thicker  and  larger 
than  those  of  the  sheep,  varying  from  one  and  a  half  to  nearly  three 
inches  in  length. 

8.  Of  the  Distoma  lancedatum  only  two  instances  are  known  of 
its  occurrence  in  man. 

4.  Oi Distoma  ophthalmobium  it  is  recorded  that  four  specimens  have 
been  found  in  the  eye  of  a  child  five  months  old,  born  with  lenti- 
cular cataract.  Ifo  one  of  them  exceeded  half  a  line  in  length ;  and 
they  were  situated  between  the  lens  and  its  capsule,  where  they 
could  be  recognized  as  so  many  dark  spots  on  the  surface  of  the  lens 
(Cobbold). 

5.  The  Distoma  heterophyes  was  found  by  Dr.  Bilharz,  of  Cairo,  in 
1851,  in  the  small  intestine  of  a  boy ;  and  on  a  second  occasion  he 
collected  several  hundred  specimens  under  very  similar  circumstances. 
The  parts  infested  displayed  a  multitude  of  reddish  points,  due  to 
the  presence  of  dark-colored  ova  in  the  interior  of  the  worms.  The 
length  of  the  largest  specimens  did  not  exceed  three-foiu'ths  of  a 
line  (SiEBOLD,  Cobbold). 

6.  BUharzia  luematobia  is  so  named  by  Dr.  Cobbold  in  honor  of 
its  distinguished  discoverer.  It  is,  however,  a  bisexual  pai'asite. 
The  body  of  the  male  is  thread-shaped,  round,  white,  and  flattened 
anteriorly.  The  oral  sucker  is  triangular ;  the  abdominal  sucker  at 
the  end  of  the  trunk  is  circular.  Below  this,  at  the  curved  margin 
of  the  abdomen,  a  furrowed  canal  exists  for  the  reception  of  the 
female.  This  canal  is  peculiar  and  distinctive,  and  renders  this 
Distoma  generically  distinct  from  the  Distomata  already  noticed. 
The  genital  pore  lies  beyond  the  abdominal  sucker  and  the  commence- 
ment of  the  canalis  gynmcophorus.  The  female  is  very  thin  and 
delicate  ;  its  tail  is  not  provided  with  any  canal.  The  suckers  re- 
semble those  in  the  male ;  but  the  genital  pore  and  the  abdominal 
sucker  are  in  contact.  The  length  of  the  animal  amounts  to  three 
or  four  lines,  and  the  male  is  broader  than  the  female  (Frerichs, 
MuRCHisoN,  Cobbold).  Another  name  has  therefore  been  given  to 
it — namely,  the  Gyiimcophorus  hcematolfius  (Diesino)  ;  but  by  which- 
ever name  it  is  known,  it  is  of  remarkable  interest,  not  only  from  its 

Kculiar  anatomical  structure,  but  from  its  great  prevalence  on  the 
rders  of  the  Nile,  and  from  the  grave  and  characteristic  symptoms 
and  appearances  to  which  it  gives  rise.  According  to  Griesinger 
it  is  met  with  in  Egypt  177  times  in  363  necropsies — i.  e.j  equal  to  33 
per  cent. 

The  first  specimens  were  discovered  by  Bilharz,  of  Cairo,  in  the 
portal  vein  and  its  branches,  and  likewise  in  the  walls  of  the  urinary 
VOL.  I.  68 


SYUPTOHS    OF    DISTOHATA. 


These  are  all  the  ejmptoma  which  appear  in  counectioD  with  the 
arinarj  apparatus ;  and  numhers  of  people  of  both  eexes  are  aflected 
in  preeieely  the  same  way  in  certain  parts  of  the  Cape — as  endemic 
htematuria — eepeciallj  at  Uitenhage  and  Port  Elizabeth.  In  various 
Bamples  of  urine  sent  to  him  by  a  person  suffering  from  this  affec- 
tion, he  invariably  detected  the  ova  of  the  entozoon.  Of  these  he 
was  kind  enough  to  ^ve  me  specimeua,  and  a  copy  of  the  wood-cut 
(Fig.  19  a).  lie  was  succeasfui  in  ob- 
serving the  perfect  ciliated  embryo  P"*.  19  a.» 
after  its  escape  from  the  Bhell,                       <■■)  (^)  (*•> 

Dr.  Cobbold  has  discovered  the  same 
Distoma  in  the  portal  system  of  an 
African  monkey. 

7.  The  Tetrastoma  rennle^  as  its  name 
impties,  infests  the  tubes  of  the  kidney, 
and  was  discovered  in  1833  by  Lucar- 
elli  and  Bella  Chiaje.  It  attains  a 
length  of  five  lines,  has  an  oval,  flat- 
tened body,  and  ie  furnished  with  four 
suckers  disposed  in  a  quadrate  manner 

8t  the  caudal  extremity.    The  reproductive  organs  are  situated 
near  the  mouth. 

8.  Hexathyridium  pinguicola  was  once  found  in  a  diseased  ovarium. 
The  parasite  attains  a  length  of  ei^ht  lines  (Treotler,  Owen). 

9.  Hexathyridium  venarum  has  been  found  in  venous  hlood,  and 
from  the  sputa  of  persons  suffering  from  hiemoptysis  (Treutler, 
Ohiaje,  Follina).  It  attains  a  length  of  three  hues,  is  cylindrico- 
lanceolate,  with  six  suckers  biserially  disposed  on  the  under  side  of 
the  so-called  head  (Cobbold). 

SymptomB. — The  symptoms  to  which  Distomata  give  rise  in  the 
hnman  subject  must  ot  course  vary  with  the  site  of  the  parasite; 
bnt  nothing  definite  is  known  regarding  them,  except  in  the  cases 
of  fuBT/ialuria  and  dysentery,  ulreaay  noticed.  In  sheep  their  pres- 
ence occasions  dilatation  and  catarrh  of  the  biliary  passages,  accom- 
panied by  atrophy  of  the  hepatic  tissue.  Jaundice  rarely  shows 
itself,  and  then  only  lasts  a  snort  time ;  but  ultimately  a  condition 
of  amemia  is  developed,  under  which  numbers  of  sheep  die.  The 
disease  is  known  as  "the  rot "  among  sheep;  and  it  prevails  to  a 
considerable  extent  among  fiocks  feeding  on  marshy  and  wet  laud 
near  the  shorefe  of  rivers. 

In  the  human  liver  bodies  have  been  found  like  the  ova  of 
entozoa,  so  frequently  met  with  in  the  liver  of  rabbits  (Gubler, - 
quoted  by  Frerichs). 


•  {1.)  Ovum  of  Diiioma  h/rmaioiium  from  hsmatiiria  of  the  Capo  of  Good  Hope 
(Dr.  JoHH  Uablet)  ;  (2.)  Embryo  (cilialed)  from  ovum  capsule,-  (S.)  Kmbryo  aU 
tkcbed  to  the  ovum  capaule. 
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ago  (1760-61)  a  student  of  Gottingen  was  dissecting  the  valve  of  the 
colon  of  a  girl  five  years  of  age.  He  accidentally  opened  the  gut, 
and  several  of  these  entozoa  came  out.  Wrisburg  and  other  students 
considered  the  worm  a  new  one ;  but  the  demonstrator  of  anatomy 
maintained  that  it  was  an  Ascaris  or  an  Oxyuris^  and  a  dispute 
arose.  At  last  the  new  parasite  got  a  name  as  a  new  worm,  and 
was  called  a  Trichinalis  or  hairtaU.  But  it  afterwards  turned  out 
that  its  head  was  hair-like,  and  not  its  tail^  so  it  has  been  since  called 
Trichocephalus.  About  this  same  time  an  epidemic  raged  in  the 
French  army  stationed  at  Gottingen,  and  was  described  under  the 
name  of  the  Morbus  mucosus ;  and  this  entozoon  was  frequently 
found  in  the  bodies  of  the  soldiers  who  died  of  this  disease. 

It  is  said  to  be  very  common  in  persons  attacked  with  typhus 
fever ;  and  is  found  in  those  dying  with  excessive  discharges  from 
the  bowels,  as  in  cholera  and  diarmoea. 

It  is  found  in  France,  England,  Egypt,  Ethiopia,  and  rarely  in 
Italy ;  abounding  particularly  in  the  caput  ccecum.  It  is  generally 
thought  to  be  scarce  in  England — a  persuasion  which  Dr.  Cobbola 
thinks  has  probably  arisen  from  "  the  negligence  of  pathologists, 
whose  arduous  duties  connected  with  the  superintendence  of  post- 
mortem examinations  have,  perhaps,  left  them  little  time  for  these 
inquiries."  On  the  other  side  of  the  Channel  this  parasite  is  so 
abundant  in  some  localities  that  not  less  than  one-half  the  inhabi- 
tants of  Paris  are  affected  by  it  (Duvaine^. 

These  parasites  are  males  and  females,  in  separate  sexes,  varying 
from  IJ  to  2  inches. 

The  anterior  extremity,  carrying  the  head,  is  the  narrow  hair  end, 
and  it  is  usually  buried  in  the  mucous  membrane  of  the  intestines, 
while  the  remainder  of  the  body  moves  freely  in  the  midst  of  the 
mucous  secretion,  generally  coiled  upon  itself. 

The  males  are  shorter  than  the  females,  and  less  thick  posteriorly, 
with  a  long  spiculum.  The  eggs  are  oval,  with  resisting  shells  y  j^jth 
of  an  inch  in  length. 

Oeneration  of  Roiind  Worms. — The  generative  organs  of  these  nem- 
atoid  worms  are  adapted  for  the  reproduction  of  an  enormous 
number  of  fertile  ova.  They  are  male  and  female;  but  the  males, 
as  a  rule,  are  scarcer  and  smaller  than  the  females. 

The  fertility  of  these  animals  is  enormous.  Dr.  Eschricht  has 
made  an  elaborate  calculation  regarding  the  A,  Imnbricokles^  the 
commonest  parasite  of  man.  The  ova  being  arranged  like  flowers 
upon  a  stem  in  the  ovary  tubes,  he  has  counted  fifty  in  a  circle, 
or  in  every  transverse  section,  'i  he  thickness  of  each  ovum  he 
estimates  yJuth  of  a  line  (=  yHoth  of  ^\i\i  =  g^j'^uth  of  an  inch); 
so  that  in  every  line  of  length  of  the  worm  there  would  be  500 
wreaths  of  50  eggs  each,  —  25,000  eggs. 

The  length  of  each  horn  of  the  uterus  is  taken  at  sixteen  feet, 
which  gives  2304  lines ;  and  for  the  two  horns  it  will  give  4608 
lines.  The  e^gs,  however,  gradually  get  as  large  as  g'^th  of  a  line, 
BO  that  only  sixty  wreaths  of  eggs  come  to  be  on  one  line,  or  about 
8000  ova ;  and  an  average  gives  14,000  ova  in  a  line — L  e.,  sixty-four 
millions  of  ova  in  every  mature  female  Ascaris. 
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bibed  the  fluid,  while  the  remaining  part  continued  shrivelled  up, 
and  adherent  immovably  to  the  board.  I  have  seen  the  very  same 
results  in  the  Ascaris  which  infests  the  peritoneal  covering  of  the 
mackerel.  8uch  being  the  tenacity  of  life  on  the  part  of  the  ma- 
ture animal,  how  much  more  do  the  ova  possess  the  powers  of 
endurance?  Without  losing  latent  life,  they  even  develop  them- 
selves under  circumstances  of  the  most  improbable  kind.  Dr.  Henry 
Nelson  and  Dr.  Allen  Thomson  have  observed  the  development  of 
the  ova  of  the  A.  mystaz  to  proceed  for  several  days,  while  the  parent 
bodies  containing  them  were  immersed  in  oil  of  turpentine.  I  have 
once  seen  the  same  occurrence ;  and  also  I  have  seen  the  develop- 
ment of  the  embrvo  proceed  in  spirits  of  wine  for  about  three  weeks 
before  signs  of  vitality  had  ceased. 

Periods  of  Inoubation  of  the  Ova. — The  eggs  are  ovoid,  and  covered 
by  a  transparent  envelope  or  chorion,  w^hich  after  fecundation  and 
segmentation  becomes  tuUrculated.  Hence  the  various  accounts  given 
as  to  their  surface  appearance.  They  are  expelled  with  the  feces 
in  the  case  of  the  A,  lumhriroides.  They  have  been  placed  in  water 
and  taken  care  of  for  various  lengths  of  time,  and  Kichter  records 
that  at  the  end  of  eleven  months  each  ovum  contained  a  living  em- 
bryo. In  August,  1853,  V.erloren  and  Richter  put  a  fragment  of  a 
mature  female  Ascaris  {marginata  of  the  dog)  into  water,  so  as  to 
keep  the  ova  moist  merely ;  and  he  examined  them  from  time  to 
time  with  the  microscope.  Segmentation  having  commenced,  the 
development  of  the  young  w^as  completed  in  fourteen  days.  They 
moved  with  great  briskness  within  the  egg-shells,  but  did  not  break 
through  them.  In  this  imprisoned  or  encysted  state  thev  continued 
throughout  autumn  and  winter ;  the  movements  of  the  embryos 
gradually  diminishing  and  at  last  entirely  ceasing  during  the  winter 
months,  to  recommence  in  the  following  spring,  and  become  again 
distinct  in  summer ;  but  they  never  broke  through  the  shell. 

The  condition  of  these  Ascarides  from  the  encysted  state  of  in- 
closure  within  the  egg  is  only  changed  under  favorable  circum- 
stances— namely,  when  the  animals  are  liberated  and  carried  on  to 
further  development;  and  now  it  is  known  that  the  embryo  of 
nematoid  worms  may  pass  the  winter  in  a  torpid  state,  floating 
alK)ut  in  the  open  w^aters,  or  lying  in  moist  places.  The  fully  formed 
embryo  is  cylindrical,  its  length  f  A^th  of  an  inch  ;  the  mouth  is  not 
furnished  with  the  three  characteristic  papillae  of  the  genus,  and  the 
tail  terminates  suddenly  in  a  point.  It  is  highly  probable,  from  the 
evidence,  that  the  embryos  are  directly  transferred  to  the  alimen- 
tary canal  of  man  from  river-  and  pond-water. 

4,  The  Oryurus  vermlcularis  w'as  known  to  Hippocrates,  and  is 
one  of  the  most  troublesome  parasites  of  children,  and  occasionally 
of  adults.  It  is  a  minute,  white,  thread-like  worm,  the  male  being 
about  a  line  and  a  half  in  length,  and  the  female  Ave  or  six  lines. 
They  inhabit  chiefly  the  rectum,  where  they  are  often  found  in 
clusters,  rolled  up  in  balls  of  considerable  size,  and  from  the  rectum 
may  creep  into  the  vagina  or  urethral  orifice.  Sometimes  they 
give  rise  to  profuse  and  <jxhau8ting  bloody  discharges  from  the 
vagina. 
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nematode  helminthe ;  the  male  in  its  fully  developed  and  sexually  mature 
condition,  measuring  only  -j'gth  of  an  inch,  whilst  the  perfectly  developed 
female  reaches  a  length  of  about  i"]  body  rounded  and  filiform  ;  usually 
slightly  bent  upon  itself,  rather  thicker  behind  than  in  front,  especially 
in  the  males ;  head  narrow,  finely  pointed,  unarmed,  with  a  simple  cen- 
tral minute  oral  aperture ;  posterior  extremity  of  the  male  furnished  with 
a  bilobed  caudal  appendage,  the  cloacal  or  anal  aperture  being  situated 
between  these  divergent  appendages ;  penis  consisting  of  a  single  spicula, 
cleft  above,  so  as  to  assume  a  V-shaped  outline  ;  female  shorter  than  the 
male,  bluntly  rounded  posteriorly,  with  the  genital  outlet  placed  far  for- 
ward, at  about  the  end  of  the  first  fifth  of  the  long  diameter  of  the  body ; 
eggs  measuring  j-^W  from  pole  to  pole ;  mode  of  reproduction  viviparous. 
(2.)  The  sexually  mature  trichina  inhabits  the  intestinal  canal  of  numer- 
ous warm-blooded  animals,  especially  m&mmalia  (also  of  man),  and  con- 
stantly in  great  numbers.  (3.)  At  the  second  day  after  their  introduc- 
tion, the  intestinal  trichinoe  attain  their  full  sexual  maturity,  lose  their 
spiral  figure  and  become  stretched,  whilst  they  grow  rapidly,  and  their 
generative  organs  are  developed.  (4.)  Most  females  contain  from  three 
to  five  hundred  ova.  In  six  days  the  female  parasites  will  contain  per- 
fectly developed  and  free  embryos  in  the  interior,  and  these  on  attaining 
full  size  pass  out  at  the  vaginal  opening.  The  eggs  of  the  female  trichina 
are  developed  within  the  uterus  of  the  mother,  into  minute  filaria-like  em- 
bryos, which  from  their  sixth  day  are  born  without  their  egg-shells.  (5.) 
The  new-bom  young  soon  afterwards  commence  their  wandering.  They 
penetrate  the  walls  of  the  intestines,  and  pass  directly  through  the  ab- 
dominal cavity  into  the  muscles  of  their  bearers,  where,  if  the  conditions 
are  otherwise  favorable,  they  are  developed  into  the  form  hitherto  know^n. 
(6.)  The  direction  in  which  they  proceed  is  in  the  course  of  the  intermus- 
cular connective  tissue.  (T.)  The  majority  of  the  wandering  embryos  re- 
main in  those  sheathed  muscular  groups  which  are  nearest  to  the  cavity 
of  the  body  (abdomen  and  thorax),  especially  in  those  which  are  smaller, 
and  most  supplied  with  connective  tissue.  (8.)  The  embryos  penetrate 
into  the  interior  of  the  separate  muscular  bundles,  and  here  already  after 
fourteen  daj^s,  acquire  the  size  and  organization  of  the  well-known  trichina 
spiralis,  (9.)  Soon  after  the  intrusion  of  the  parasite,  the  infested  mus- 
cular fibre  loses  its  original  structure.  The  fibrillae  collapse  into  a  finely 
granular  substance,  whilst  the  muscular  corpuscles  change  into  oval  nucle- 
ated cells.  (10.)  The  iufested  muscular  bundle  retains  its  original  sheath- 
ing up  to  the  time  of  the  complete  development  of  the  young  trichinae,  but 
afterwards  its  sarcolemma  thickens  and  begins  to  shrivel  at  the  extremi- 
ties. (11.)  The  spot  inhabited  b}'  the  roUed-up  parasites  is  converted  into 
a  spindle-shaped  widening,  and  within  this  space,  under  the  thickened 
sarcolemma,  the  formation  of  the  well-known  lemon-shaped  or  globular 
cysts  commences  by  a  peripheric  hardening  and  calcification.  One  cyst 
may  have  from  one  to  three  trichinae.  (12.)  The  migration  and  develop- 
ment of  the  embryos  also  take  place  after  the  transportation  of  impreg- 
nated trichinae  into  the  intestines  of  a  new  host.  (13.)  The  further  devel- 
opment of  the  muscle  trichina?  into  sexually  mature  animals  is  altogether 
independent  of  the  formation  of  the  calcareous  shell,  and  occurs  as  soon 
as  the  former  have  reached  their  completion.  The  male  and  female  in- 
dividuals are  already  recognizable  in  their  lan^al  state  (Leuckart,  Cob- 
bold*).] 

*  [^Entozoa:  an  Introduction  to  the  Study  of  Hebninthology^  with  reference  more  pav 
ticulnrly  to  the  Internal  Parasites  of  Man.  By  I.  Spencer  Cobbold,  M.D.,  F.K.S. 
London,  1804.] 
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The  uon-eneyeted  Trichina  may  exist  in  the  flesh  of  animalB  with- 
out being  \-iBible  to  the  naked  eje.  In  the  encysted  state  they  are 
difficult  of  detection  without  the  aid  of  a  lens,  if  cretitication  has 
not  commenced  in  the  cyst.  The  cysts  are  round  or  elongated,  and 
appear,  according  to  their  shape,  like  email  round  dots,  granules, 

Fio.  20.»  Fio.  21.t 


vesiculfe,  or  streaks,  grayish-white  or  opaque,  and  quite  distinct 
from  the  red  transparent  muscle,  M''hen  the  cyst  has  become  cal- 
careous, its  limy  material  may  be  dissolved  away  by  acetic  or  hydro- 
chloric acid  with  the  evolution  of  gas,  aud  the  parasite  is  then  seea 
coiled  up  within  (Fig.  20). 

The  symptoms  of  the  disease  induced  by  this  parasite  are  at  first 
of  a  febrile  nature,  having  a  close  resemblance  to  some  forms  of  spe- 
cific fevers.  Dr.  Philip  R*ank,  lately  Assistant-Surgeon  on  the  staff 
of  Her  Majesty's  Army  Medical  Department,  was  the  first  to  send 
an  account  of  this  remarkable  disease  from  Germany  to  this  coun- 
try. He  described  a  case  of  its  occurrence  in  the  Medical  Times  and 
Gazette  of  May  26,  1860 ;  and  recently  Dr.  Parkee  has  given  a  short 
notice  of  trichina  disease  in  the  Saiittary  Report  of  the  Army  Medi- 
cal Department  for  1860,  p.  351.  The  history  of  the  ease  referred 
to  by  Dr.  Frank  is  as  follows : 

In  January,  1860,  a  servant  girl  about  twenty  years  of  age  died 
in  the  Dresden  Hospital  from  the  efteets  of  the  T.  spiralis ;  imd  the 
muscles  of  her  body  furnished  materials  for  numerous  observations 
and  experiments,  which  have  thrown  much  light  on  the  origin  and 
development  of  this  parasite.  The  illness  of  the  patient  commenced 
about  Christmas,  1859  ;  and  the  symptoms  may  be  arranged  into  two 
sets, — (1.)  Extreme  lassitude,  depression,  sleeplessness,  loss  of  apjie- 
tite,  and  eventually  febrile  phenomena,  which  were  well  expressed, 
80  much  so,  that  tne  case  was  set  down  as  one  of  typhoid  fever;  but 
grave  doubts  prevailed,  for  (2.)  A  new  train  of  symptoms  developed 
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themselves — ^namely,  the  whole  muscular  system  became  the  seat 
of  excruciating  pain,  especially  in  the  extremities.  Contractions  of 
the  knee  and  elbow  joints  supervened,  and  associated  with  such  ex- 
treme pain  as  to  render  extension  of  the  limbs  impossible.  (Edema 
of  the  legs  followed ;  and  the  case  terminated  fatally  by  pneumonia, 
about  the  twenty-eighth  or  thirtieth  day  after  the  first  symptoms 
of  illness. 

A  post-mortem  examination  of  the  body  showed  the  muscles 
moderately  developed,  of  a  pale  reddish-gray  color,  and  dotted 
over  with  specks,  which  turned  out  to  be  groups  of  non-encapsuled 
Trichivce^  lyiiig  fr^  upon  and  within  the  sheaths  of  the  muscular 
fibres.  They  were  alive — some  coiled  up  and  others  lying  straight; 
and  they  appeared  to  be  in  all  stages  of  development,  difiused 
throughout  all  the  striated  muscles  of  the  body,  not  even  except- 
ing the  heart  itself.  They  abounded  in  such  vast  numbers  that  as 
many  as  twenty  Trichincft  were  seen  in  the  field  of  view  through  a 
low  magnifying  power,  the  muscular  tissue  being  everywhere  m  a 
degree  of  very  marked  degeneration.  In  the  jejunum  were  found 
sexually  mature  Trichince.  Death  was  due  to  the  development  of 
the  T.  spiralis^  whose  existence  fully  explained  the  anomalous  symp- 
toms wnich  attended  the  case. 

On  looking  into  the  history  of  the  girl  it  was  found  out  that  she 
had  been  a  servant  in  a  farm-house,  and  had  been  taken  ill  very 
soon  after  the  killing  of  two  pigs  and  an  ox — animals  which  it  is 
customary  to  kill  about  Christmas. 

Pigs  are  known  to  be  infested  with  the  T.  spiralis — so  are  oxen ; 
and  Professor  Zenker  went  to  the  master's  house,  and  found  some 
ham  left  of  the  identical  pig  that  had  been  there  killed,  and  also 
some  sausages.  The  flesh  of  the  pig  was  examined  microscopically, 
and  ever^  specimen  examined  showed  that  the  pig's  flesh  was  in- 
fested with  Trichince  in  the  encysted  state.  At  the  same  time 
Professor  Zenker  learned  that,  soon  after  the  girl  had  been  taken 
ill,  the  housekeeper  became  unwell,  with  similar  symptoms,  but  in 
a  less  severe  degree ;  and  all  the  servants  about  the  farm  became 
more  or  less  ill  about  the  same  time.  The  house  of  the  butcher 
who  had  killed  the  pig  was  then  visited  by  Professor  Zenker,  who 
was  informed  by  the  wife  of  the  butcher  that  he  had  been  very  ill 
since  that  event.  He  had  been  three  weeks  in  bed,  suffering  from 
rheumatic  pains  in  the  limJlts^  and  had  been  as  if  paralyzed  over  his 
body — unable  to  move  his  arms,  legs,  or  neck,  lie  had  never  suf- 
fered anything  of  the  kind  before,  but  had  always  been  a  healthy 
and  strong  man.  He  thought  he  had  caught  cold  the  day  he  killed 
the  pig ;  but  when  it  is  known  to  be  a  habit  of  German  butchers 
to  taste  the  meat  they  kill,  in  the  raw  condition,  the  history  of 
these  cases,  to  Professor  Zenker,  became  a  history  of  trinhinatous 
disease — the  development  and  growth  to  maturity  of  the  T.  spiralis 
in  the  muscles  of  those  who  lived  at  the  farm-house,  as  well  as  of 
^he  butcher  who  had  killed  the  pig,  and  who  no  doubt  had  eaten 
some  of  its  flesh. 

Numerous  experiments  were  made  with  the  flesh  of  the  girl  who 
died  in  this  remarkably  morbid  state.     Portions  of  the  flesh  were 
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sent  by  Zenker  to  Professor  Virehow  at  Berlin.  He  fed  a  rabbit 
with  some  of  it,  and  this  rabbit  died  about  a  month  after  the  feed- 
ing, with  symptoms  of  general  muscular  paralysis,  and  myriads  of 
young  IVichijuB  were  seen  in  its  muscles.  Other  rabbits  were  fed 
with  the  flesh  of  the  first  rabbit,  and  they  too  died  with  similar 
phenomena. 

Another  observer  had  before  made  similar  experiments.  Herbst, 
in  1852,  fed  three  young  dogs  with  the  flesh  of  a  badger  whose 
muscles  were  saturated  with  Trichince.  The  dogs  in  their  turn 
became  trichinatous  ;  being  killed  after  a  few  montns.  the  |)arasite3 
were  seen  in  their  flesh.  Pigeons  also  were  fed  with  moles'  flesh 
known  to  be  trichinatous ;  and  free  Trichince  were  found  in  the  flesh 
of  the  neck,  the  wings,  and  the  thighs  of  the  pigeons  in  eighteen 
days.  But  Ilerbst  did  not  examine  into  the  relation  betiveen  the 
capsuled  and  the  free  TrichhiCBj  as  Virehow  and  Zenker  have  done. 

The  Trichina  spiralis  is  now  well  known  not  to  be  limited  to  the 
muscles  of  man.  It  occurs  in  eels,  cats,  dogs,  badgers,  hedge-hogs, 
pigeons,  moles,  and  swine. 

V  irchow  found  the  villi  of  the  intestines  of  the  rabbits  loaded 
with  the  ova  or  prospennice  of  the  entozoa;  and  he  found  mature 
Trichince  of  both  sexes  moving  freely  in  the  mucus  of  the  intestine. 
The  niales  were  filled  with  sperm  corpuscles,  while  the  females 
were  densely  stocked  with  ova  and  their  germs,  and  with  young 
ones  in  the  eggs,  coiled  up  like  little  snakes. 

[It  has  been  found  also  in  the  horse,  ox,  sheep,  and  other  rominants, 
also  in  rabbits,  rats,  mice,  and  guinea-pigs,  which  have  been  fed  with 
trichinous  flesh.  The  debris  of  an  animal  devoured  by  camivora  may  be- 
come fatal  to  rodents,  or  a  carcass  near  a  marsh  or  rivulet  may  commu- 
nicate the  parasites  to  the  ruminants  which  drink  the  water,  or  to  pigs 
(Davaine).] 

In  the  summer  of  1860  a  subject  was  received  into  the  dissecting- 
room  of  the  University  of  Edinburgh ;  and  the  muscles  of  that  sub- 
ject contained  numerous  flesh-worms.  Dr.  Turner,  the  demonstrator 
of  anatomy,  then  took  the  opportunity  of  verifying  the  experiments 
of  the  German  professors.  He  fed  kittens  with  portions  of  the 
human  flesh  containing  the  worms,  which  were  observed  to  move, 
though  somewhat  languidly,  on  rupturing  the  cysts.  To  one  cat 
on  the  7th,  13th,  and  16th  of  July  he  gave  portions  of  the  flesh, 
and  in  the  intervals  fed  it  on  bread,  milk,  and  fish.  He  killed  the 
cat  on  the  24th  of  the  month.  Nothing  could  be  seen  with  the 
naked  eye  in  the  fluid  of  the  small  intestines ;  but  on  placing  a  drop 
below  the  microscope,  thread-like  worms  were  seen  actively  moving 
about  in  it,  or  coiling  themselves  up  in  a  spiral  form.  Every  drop 
of  fluid  taken  contained  one  or  more.  Each  of  the  thread-like 
worms  was  about  ^'|,th  of  an  inch  long  and  x^'o^jth  of  an  inch  broad, 
with  a  pointed  and  rounded  end,  and  about  two  thirds  smaller  than 
the  mature  flesh-worms  met  with  in  the  muscles  of  the  cat.  These 
had  migrated  from  the  intestines,  and  after  working  their  way  be- 
tween the  fibres  of  the  muscles,  had  become  encapsuled — the' cap- 
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sules  being  perfectly  transparent.  Herbst  and  Virchow  have  found 
the  flesh-worms  both  in  the  mesenteric  glands  and  in  the  mesentery, 
and  therefore,  presumably,  in  transitu  between  the  intestines  and 
the  muscles.  All  the  phenomena  described  occurred  within  the 
space  of  a  single  month ;  and  even  as  early  as  three  weeks  after 
feeding,  Virchow  found  the  young  brood  equal  in  size  to  those  ad- 
ministered at  the  commencement.  The  genesis,  development,  and 
migrations  of  these  flesh-worms  are  thus  proven  to  be  astonishingly 
rapid.  Dr.  Thudichum  has  also  very  recentl v  verified  these  experi- 
ments ;  and  at  the  conversazione  of  the  British  Medical  Association, 
held  at  Downing  College,  Cambridge,  on  4th  August,  1864,  he  ex- 
hibited the  parasite,  living^  in  various  stages  of  development,  which 
he  obtained  from  the  muscle  of  a  rabbit  infested  with  them,  and 
also  from  some  pork  chops  {Brit,  Med.  Journal^  August  13,  1864). 

Thus  the  T,  spiralis  has  been  shown  to  be  a  bisexual  parasite, 
producing  its  young  alive  in  the  intestines  of  the  animal  whose 
muscles  it  may  infest,  either  in  the  free  or  in  the  encapsuled  state. 
So  long  as  it  remains  in  the  capsule  it  is  immature  and  non-sexual, 
and  so  far  they  are  harmless ;  but  should  they  become  free,  they 

Sow  larger,  and  may  become  mature,  and  so  give  rise  to  others,  if 
e  death  of  the  animal  they  inhabit  does  not  occur. 

In  the  mucus  of  the  intestines  the  mature  Trichince  find  a  suit- 
able place  for  growth  and  breeding,  their  progeny  finding  their 
way  to  the  muscles,  where  they  eventually  become  encysted  ;  and 
their  favorite  haunt  there  seems  to  be  the  small  muscles  of  the 
larynx  (Zenker). 

According  to  Virchow's  conclusive  testimony,  all  these  phenom- 
ena occur  within  the  space  of  a  single  month  ;  and,  in  his  experi- 
ments, even  as  early  as  three  weeks  after  ingestion,  the  young  were 
found  to  equal  in  size  those  that  he  administered  at  the  commence- 
ment. The  genesis  and  migrations  of  Trichince  are  therefore  aston- 
ishingly rapid,  and  probably  without  parallel  in  this  class  of  para- 
sites (Cobbold). 

Since  the  discovery  by  Leuckart  of  the  round  worm,  of  which 
the  T.  spiralis  is  the  immature  condition,  since  the  case  recorded 
by  Zenker,  and  since  the  more  complete  knowledge  that  has  been 
acquired  by  experiments,  of  the  wonderful  migrations  of  the  young 
Trichinm^  attention  has  been  especially  directed  to  the  possibility  of 
the  trichinatous  disease  in  man  being  more  common  than  was  antici- 
pated. 

In  December,  1860,  Professor  Wunderlich  met  with  a  case  of  pro- 
longed fever,  which  did  not  correspond  in  its  course  with  any  of 
the  well-known  specific  fevers.  The  patient  was  a  butcher.  He 
eventually  got  quite  well,  and  so  far  negatived  the  diagnosis  of 
acute  tuberculosis  which  had  been  made.  A  second  butcher,  from 
the  same  establishment,  came  into  the  hospital  with  the  same 
symptoms  of  high  fever,  with  immense  depression ;  but  the  course 
of  tne  disease  again  did  not  correspond  with  any  of  the  known 
fevers.     Here,  as  in  the  first  case,  the  muscles  were  particularly  im- 

E Heated,  but  in  a  less  degree.     There  was  not  only  muscular  pains, 
ut  absolute  soreness  of  the  muscles  on  pressure.     This  man,  too, 
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eventually  got  well.  A  third  and  a  fourth  butcher,  from  the  same 
house,  were  also  taken  ill  with  similar  severe  febrile  symptoms,  but 
they  were  not  seen  by  Wunderlich. 

These  men  had  been  killing  a  number  of  pigs;  and,  as  is  the 
custom,  they  ate  of  the  raw  flesh.  Eight  men  so  ate,  and  four  of 
them  were  afterwards  attacked  with  these  anomalous  but  severe 
febrile  symptoms.  Unfortunately,  none  of  the  pork  had  been  pre- 
served, and  the  possibility  of  Trichince  existing  in  it  had  therefore 
not  been  proven.  Moreover,  none  of  these  men  died,  and  no  evi- 
dence of  the  parasite  existing  in  their  muscles  was  obtainable. 
But  looking  to  the  undoubted  fact  that  the  use  of  the  raw  meat 
brought  on  the  disease,  and  to  the  great  probability  that  the 
wanoerings  in  large  numbers  of  the  TrichiruB  will  produce  these 
symptoms,  Professor  Wunderlich  deems  himself  justified  in  think- 
ing that  there  are  some  grounds  for  considering  these  febrile 
attacks  to  have  been  due  to  tnchinatous  disease.  That  individuals 
enjoy  good  health  although  the  muscles  are  infested  with  the  en- 
capsuled  TrichincB  is  now  well  known  from  the  number  of  cases 
that  have  been  seen  in  dissecting-rooms.  Cases  are  also  referred  to 
by  Mr.  Curling,  of  its  being  recognized  in  the  muscles  of  men 
killed  by  accident,  when  engaged  in  severe  manual  labor  {London 
Med.  Gazette^  Jan.,  1838;  also  Turner  in  Edin.  Med.  and  Surg. 
Journal^  1860,  p.  209).  The  distinguished  teacher  of  clinical 
surgery  at  Berlin,  Professor  Langenbeck,  related  to  the  Medical 
Society  there,  in  1868,  the  case  of  a  man  from  whom  he  had  re- 
cently removed  an  epithelial  cancer  situated  in  the  neck.  During 
the  operation  the  platysma  myoides  exhibited  a  singular  appearance, 
which,  on  careful  inspection,  was  found  to  arise  from  the  presence 
in  the  muscle  of  innumerable  dead  TrichimE  contained  in  calcified 
capsules.  On  inquiry,  the  following  fact«  were  elicited:  In  the 
year  1845  there  was  a  "church  visitation"  (whatever  that  may 
mean),  in  which  eight  persons  took  part,  and  of  these,  seven  after- 
wards sat  down  to  a  breakfast  consisting  of  ham,  sausages,  cheese, 
roast  veal,  and  white  wine.  In  the  course  of  three  or  four  days 
every  one  of  the  seven  persons  was  seized  with  diarrhoea,  pains  in 
the  neck,  oedema  of  the  face  and  extremities.  Of  the  seven,  four 
died,  and  the  three  who  survived  (among  whom  was  the  man 
operated  upon  eighteen  years  afterwards  by  Professor  Langenbeck) 
remained  ill  for  long  afterwards.  The  suspicion  arose  that  poison- 
ing, through  the  agency  of  white  wine,  had  taken  place;  and  an 
investigation  was  made,  but  without  any  result.  The  innkeeper, 
however,  at  whose  house  the  breakfast  was  given,  being  still  under 
suspicion,  was  obliged  to  give  up  his  business  and  emigrate.  The 
importance  of  such  a  case  in  all  its  forensic  aspects  cannot  be  over- 
rated; and  it  becomes  an  important  subject  of  inquiry  whether 
some  of  our  cases  of  death  from  suspected  but  unproved  poisoning 
may  not  be  due  to  trichina  disease^  which  is  now  known  to  be  much 
more  prevalent  than  has  hitherto  been  supposed,  both  in  this 
country  and  in  Germany. 

Very  recently  attention  has  been  again  awakened  on  the  subject 
by  an  occurrence  almost  tragical. 
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About  the  middle  of  October,  1863,  there  was  a  festive  celebra- 
tion at  Heltstadt,  a  small  country  town  in  Prussia,  near  the  Hartz 
Moimtains,  numbering  from  5000  to  6000  inhabitants.  One  hun- 
dred and  three  persons  sat  down  to  an  apparently  excellent  dinner, 
mostly  men  in  the  prime  of  life.  Witliin  a  month  more  than  20 
persons  had  died,  and  more  than  80  persons  were  then  suffering 
nrom  the  fearful  malady,  while  those  who  were  apparently  un- 
scathed were  in  hourly  fear  of  an  outbreak  of  the  encapsuled 
flesh-worms.* 

The  dinner  had  been  ordered  at  a  hotel,  and  it  was  arranged 
that  the  introduction  to  the  third  course  should  consist  of  "  Roste- 
wurst."  The  sausage-meat  was  therefore  ordered  at  the  butcher's 
the  necessary  number  of  days  beforehand,  in  order  to  allow  of  its 
being  properlv  smoked.  The  butcher,  on  his  part,  went  to  a  neigh- 
boring proprietor  of  pigs,  and  bought  one  of  two  pigs  from  the 
steward  of  the  pig-farm.  The  steward  unfortunately  sold  a  pig 
which  his  master  intended  should  not  be  sold,  because  it  was  not 
considered  to  be  in  good  condition.  Nevertheless,  for  this  time  at 
least,  the  butcher  got  "the  wrong  sow  by  the  ear."  The  ill-condi- 
tioned pig  was  the  one  that  was  killed  and  worked  up  into  sau- 
sages. These  were  duly  smoked  and  delivered  at  the  hotel;  and 
after  being  toasted  before  the  fire  (so  as  to  be  warmed  through 
merely)  thev  were  served  to  the  guests  at  the  dinner-table. 

On  the  day  after,  several  persons  who  had  eaten  the  dinner 
were  attacked  with  great  irritation  of  the  bowels,  loss  of  appetite, 
great  prostration,  and  fever.  The  number  of  persons  attacked 
rapidly  increased ;  so  much  so,  that  great  alarm  was  felt  in  so 
small  a  town  lest  an  epidemic  of  typhoid  fever  was  about  to  set  in. 

But  one  of  the  physicians  at  last  conjectured  that  some  poison 
must  be  at  the  bottom  of  the  outbreak,  and  an  active  inquiry  into 
all  the  circumstances  of  the  dinner  was  instituted ;  and  when  the 
muscles  of  the  calves  of  the  legs  of  some  of  the  sufferers  began  to 
be  affected,  the  descriptions  of  Zenker's  case  (already  described) 
was  at  once  remembered.  The  remnants  of  sausages,  and  of  pork 
employed  in  the  manufacture  of  them,  were  examined  with  the 
microscope,  and  found  to  be  literally  swarming  with  encapsuled 
flesh-worms.  From  the  muscles  of  several  of  the  suffering  victims 
small  pieces  were  excised,  and  under  the  microscope  they  were  seen 
to  be  charged  with  Trichince  in  all  stages  of  development.  It 
could,  therefore,  no  longer  be  doubted  that  as  many  of  the  103 
persons  as  had  dined  together  and  partaken  of  the  "  Bostermirst " 
were  affected  with  trichinous  disease  oy  eating  the  trichinous  pork, 
the  flesh-worms  of  which  had  not  been  killed  by  the  smoking  and 
toasting.  On  the  contrary,  the  subdued  heat  of  toasting  would 
rather  foster  their  vitality. 

This  catastrophe  awakened  sympathy  and  fear  throughout  the 
whole  of  Germany.  Most  of  the  leading  physicians  were  consulted 
in  the  interest  of  the  sufferers  ;  and  some  visited  the  neighborhood 

♦  [Sec  the  report  of  thi»  outbreak  of  Trichiniasis,  by  Dr.  Tbudichumi  in  the  Seventh 
Report  of  the  Medical  Officer  of  the  Privy  Council,  London,  1864.] 
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where  most  of  the  affected  patients  were.  None  could  hring  relief 
or  cure.  Case  after  case  died  a  slow  and  lingering  death,  by  ex- 
haustion from  nervous  irritation,  fever,  loss  of  muscular  power,  in- 
flammation of  the  lungs,  or  of  organs  essential  to  life.  The  cases 
have  been  observed  with  great  care  and  chronicled  with  skill.  All 
the  features  of  the  remarkable  disease  have  been  registered  in  such 
a  manner  that  hereafter  there  can  be  no  difficulty  in  recognizing 
the  disorder. 

The  disease  begins  a  few  days  after  eating  the  meat  in  which 
there  were  Trichinoe^  with  loss  of  appetite,  and,  almost  without  ex- 
ception, with  diarrhoea  and  fever ;  oedema  of  the  eyelids  ;  also  pain, 
or  at  least  painful  sensation  of  weakness,  in  the  limbs ;  oedema  of 
the  joints ;  difficulty  in  moving  the  tongue  ;  profuse  clammy  per- 
spiration ;  and  those  patients  who  do  not  become  convalescent  die 
either  unconscious,  with  symptoms  of  typhoid  fever,  'or,  in  a  few 
cases,  remain  conscious  to  the  end,  complaining  of  inability  to 
breathe  freely. 

[There  would  appear  to  be  three  stages  in  the  disorder:  (1.)  Until  the 
progeny  are  bom ;  lasts  from  four  to  eight  days ;  the  s^Tnptoms,  general 
discomfort,  gastric  trouble,  especially  after  eating,  vomiting,  and  diar- 
rhoea. (2.)  From  the  beginning  of  their  wanderings,  till  they  are  encysted 
in  their  permanent  resting-places ;  the  symptoms,  fever,  and  profuse  per- 
spirations ;  oedema  of  the  face,  sometimes  extending  to  the  whole  body, 
inflamed  conjunctivae,  photophobia,  and  pain  on  moving  the  eyes,  especi- 
ally on  looking  upward ;  scanty,  high-colored  urine,  diarrhoea  and  tender- 
ness of  the  abdomen ;  rigidity,  swelling,  weariness,  formication,  and  aeverc 
pain  on  moving  the  muscles,  first,  of  the  neck  and  back,  next  of  the  arms 
and  thighs,  then  of  the  fore-arms  and  legs ;  breathlessness  and  hiccough 
come  on  when  the  respiratory  muscles  are  infested,  hoarseness  and  loss 
of  voice  on  invasion  of  the  lar3mgeal  muscles,  and  difficulty  of  mastica^ 
tion  and  deglutition  on  the  muscles  of  these  functions  being  affected. 
The  sufferer  lies  on  his  back,  with  his  legs  drawn  up,  unable  to  move  or 
speak.  The  fever  continues  or  increases ;  typhoid  symptoms  set  in ;  there 
are  much  exhaustion,  meteorism,  restlessness,  and  sometimes  delirium ; 
great  wakefulness  appears,  often  very  early,  and  fainting  fits.  Lobu- 
lar pneumonia  may  intercur,  with  pleural  effusion.  This  stage  ma}*  end 
in  death  within  four  to  six  days,  though  commonly  it  lasts  three  to  five 
weeks.  (3.)  The  symptoms  lessen  on  the  reappearance  of  the  urinary 
secretion,  but  stiffness  of  the  muscles  may  last  for  some  time,  and  bald- 
ness and  epidermic  desquamation  may  take  place.  In  milder  cases,  there 
is  a  feeling  of  general  discomfort,  restlessness,  lassitude,  vertigo,  loss  of 
appetite,  thirst,  wakefulness,  or  disturbed  sleep,  lumbar  pain,  swollen  Ikce, 
and  diminished  urine.  Its  attacks  are  said  sometimes  to  be  ver^'  insidi- 
ous, and  the  patient  who  has  not  been  severely  ill,  dies  suddenly  th>m 
pneumonia  or  peritonitis.     Children  are  said  to  suffer  less  than  adults.] 

The  only  important  symptom  of  typhoid  fever  absent  in  the  dis- 
ease is  the  enlargement  of  the  spleen ;  and  it  is  very  probable  that 
some  of  the  so-called  epidemics  of  typhoid  fever  in  former  days  were 
caused  by  the  propagation  of  IHchince  in  the  human  body. 

[There  should  be  no  difficulty  in  the  differential  diagnosis  of  the  trichin- 
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CHS  disease  and  typhoid  fever.  There  is  nothing  in  common  in  the  dis- 
tinctive symptoms  of  the  two  disorders.  The  epistaxis,  the  characteristic 
physiognomy,  the  pain  and  gurgling  on  pressure  in  the  right  iliac  region, 
the  rose-colored  eruption  of  typhoid  fever,  are  all  wanting  in  the  trichin- 
ons  disease ;  while  in  the  latter,  the  early  troubles  of  the  digestive  flinc- 
tions,  followed  by  oedema  of  the  face,  and  severe  muscular  pain,  especially 
on  motion,  with  the  breathlessness  which  often  worsens  to  threatened 
asphyxia,  present  a  series  of  symptoms  in  regular  and  close  sequence,  cor- 
responding to  the  successive  epochs  of  the  larval  production  in  the  intes- 
tines, and  the  migration  to  and  abode  in,  the  muscles,  which  happens  in 
no  other  disorder.] 

Since  the  disease  has  been  known  (about  five  years  ago),  a  great 
many  cases  have  been  observed  in  Qermany. 

[In  1860,  Dr.  Zenker  recognized  the  disease  in  Dresden,  and  on  ex- 
amining the  ham  and  sausages  that  had  been  eaten  by  the  persons  affected, 
found  them  infested  with  trichinae.  In  1859,  1860,  and  particularly  in 
1862,  many  cases  were  noticed  at  Blankenbourg,  chiefly  amongst  the 
soldiers.  In  1862,  of  60  attacked,  2  died  (Scholz).  Two  cases  were  seen 
by  Wunderlich  in  Leipsic  in  1861 ;  and  Wagner  describes  5  cases  which 
occurred  there  in  1863  (Archiv  der  Heilkunde^  1864).  Landois  met  with 
12  cases  in  the  island  of  Riigen  in  1861,  and  Wentzel  with  20.  In  that 
year,  at  Cosbach,  3  persons  of  the  same  family,  who  had  eaten  of  fresh 
pork,  and  in  whose  muscles  Zenker  found  trichinae,  were  affected.  In 
the  same  year,  300  fell  ill  with  the  disorder  in  Magdebourg,  and  2  died. 
In  the  summer  of  1862,  at  Calbe,  30  persons,  in  a  population  of  1200,  were 
attacked — 9  males,  25  women,  and  4  children,  and  8  died — X  male,  6 
women,  and  1  child.  In  the  spring  of  1862  there  was  an  outbreak  at 
Plauen,  in  Saxon}^,  and  several  died  (Boiiler).  In  the  autumn  of  1863 
the  Hettstadt  epidemic  occurred,  already  described.  There  was  an  out- 
break at  Hedersleben  in  1865  (300  cases  and  40  deaths) ;  at  Zittau,  in  tf  66 
(57  cases) ;  and  at  Gorlitz  (80  cases  and  1  death). 

But  few  cases  of  the  trichinous  disease  have  been  recognized  in  the 
United  States.  The  first  cases  reported  are  believed  to  be  those  of  Dr. 
Joseph  Schnetter,  of  New  York ;  2  cases  after  eating  underdone  pork- 
steaks;  neither  were  fatal  (January,  1864);  and  5  cases  and  1  death 
(February',  1864),  of  persons  who  had  eaten  raw  ham,  in  which  trichinae 
were  subsequently  found.*  About  the  same  time.  Dr.  Voss,  of  New  York, 
had  4  cases  on  board  one  of  the  Bremen  steamers,  then  in  the  harbor. 
Dr.  Voss  verified  his  diagnosis  by  cutting  down  on  the  deltoid  muscle  of 
one  of  the  affected  persons,  and  removing  a  portion  for  microscopical  ex- 
amination ;  it  proved  to  be  filled  with  trichinae.f  Dr.  J.  R.  Lothrop,  of 
Buffalo,  has  reported  a  case. J  Nine  cases  have  happened  in  1866  in  one 
family  at  Marion,  Iowa,  and  been  reported  by  Dr.  Joseph  H.  Wilson.§ 
About  the  5th  of  May,  six  persons  in  the  family  of  Mr.  Bemiss,  of  that 
place,  were  taken  ill,  with  the  characteristic  s^^mptoms  of  the  trichin- 
ous disease,  which  was  not,  however,  at  first  recognized,  and  the  disorder 

♦  [Obwrvations  on  Trichina  Spiralis.  By  John  C.  Dalton,  M.D.  Tho  Transac- 
tions of  the  Now  York  Academy  of  Medicine,  vol.  iii,  18C4.] 

t  [Dalton,  I.  c] 

J  [A  Treatise  on  the  PrincipUs  and  Practice  of  Medicine.  Bv  Austin  Flint,  M.D.j 
1866.] 

{  [St.  Louis  Medical  Reporter ^  July  15,  1866;  Chicago  Medical  Joumalj  August, 
1866/] 
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town  of  Brunswick,  North  Germany,  where  a  most  careful  inspection  of 
19,747  hogs  was  made  in  the  years  1864-65,  only  two  were  found  to  have 
trichinse  in  their  muscles;  ^Hhe  proportion  being  1.10000  to  1.50  in  the 
Chicago  pork."*  One  of  the  tables  of  the  Chicago  committee  shows  the 
great  variation  in  the  number  of  helminthes  infesting  the  several  muscles 
examined.  An  approximation  only  to  the  number  existing  in  a  cubic 
inch  of  a  given  muscle  could  be  obtained.  The  method  adopted,  was  to 
count  the  trichinse  existing  in  several  different  portions  of  a  muscle,  each 
a  cubic  one-tenth  of  an  inch  in  size,  and  to  multiply  the  average  number 
to  a  cubic  inch.  Of  twenty-eight  specimens  examined  with  this  view,  only 
three  of  them  contained  over  10,000  to  the  cubic  inch, — 18,000, 16,000,  and 
15,000,  respectively.  The  remaining  twenty-five  were  i»fested  to  a  much 
less  degree — from  48  to  6000  in  the  cubic  inch.  It  was  calculated  that  a 
person  eating  an  ordinary  meal  of  the  pork  from  which  the  specimen  con- 
taining 1 8,000  to  the  cubic  inch  was  taken,  would  soon  become  infested 
with  not  less  than  1,000,000  of  young  trichinee.f 

With  regard  to  the  muscles  of  the  hog  which  are  the  most  common 
site  of  trichinae,  the  observations  of  the  Chicago  committee  do  not  agree 
with  those  of  European  observers.  In  Germany,  the  inspectors  of  pork 
are  instructed  to  examine  microscopically  nine  different  sets  of  muscles, 
namely, — ^those  of  the  diaphragm,  tenderloin,  shoulder,  front  and  back  of 
neck,  extensors  of  the  fore-arm,  flexors  of  the  leg,  and  the  muscles  of  the 
larynx.  In  the  trichinous-infested  muscles  examined  by  the  Chicago 
committee,  more  than  one-half  were  spinal  muscles,  which  are  not  named 
in  the  German  list. 

In  conducting  an  examination  of  the  trichinatous  pork,  the  tendinous 
extremities  of  muscles  should  be  selected,  as  here  they  are  usually  most 
numerous.  The  cysts  are  visible  to  the  naked  eye  as  whitish,  round,  or 
ovoid  specks,  sprinkling  the  surface  of  the  muscle.  If  a  very  small  piece 
of  muscle  is  cut  off  with  scissors,  and  then  torn  in  shreds  with  a  needle, 
freeing  the  cysts  from  the  flesh,  and  these  are  touched  with  a  drop  of 
hydrochloric  acid,  the  lime  is  dissolved  and  the  white  coloring  disappears ; 
or  a  piece  of  the  suspected  flesh  may  be  put  into  a  watch  glass  with  liquor 
potassse  (1  part  to  8  of  water),  when  it  becomes  changed  to  a  mucus-like, 
clear  mass,  and  the  capsules  will  be  seen  as  sharply  defined  minute  white 
specks  (Leuckart).  But  it  is  always  better,  if  possible,  to  use  the  micro- 
scope, and  trichinse  not  yet  encysted  can  only  be  recognized  by  the  micro- 
scope. A  thin  layer  of  the  suspected  flesh  should  be  cut  out  with  a  sharp 
knife,  and  spread  over  a  glass  plate,  moistened  with  a  drop  of  water, 
covered  with  a  thin  piece  of  glass,  and  examined  by  a  magnifying  power 
of  50.  Their  intimate  structure  cannot  be  recognized  with  a  less  power 
than  200  (Althaus).I] 

The  vitality  of  the  TrichiiKZ  is  not  destroyed  unless  the  meat  or 
other  substances  in  which  they  are  located  be  subjected  to  the  tem- 


♦  rOhicago  Medical  Examiner^  April,  1866.] 

f  [As  many  as  2,000,000  trichinae  hnve  been  estimated  in  the  muscles  of  a  man  who 
died  of  the  disorder,  and  Prof.  Dalton  counted  in  a  piece  of  muscle  (in  one  of  Dr. 
Schnctter's  cases)  ^^th  of  an  inch  square,  and  ^^^th  of  an  inch  thick,  where  they 
were  in  average  abundance,  twelve  trichinse,  which  would  give  in  round  numbers, 
over  86,000  to  the  cubic  inch  ;  and  in  the  portion  of  muscle  taken  from  the  living 
subject,  in  Dr.  Voss's  case,  they  numbered  a  little  over  7000  to  tho  cubic  inch  (Dal- 
ton, I.  c).  In  one  of  Dr.  Wilson's  cases,  which  proved  fatal,  104  trichinae  were 
counted  in  a  piece  of  the  rectus  femoris  muscle  measuring  ^th  of  an  inch  square,  and 
l^jth  of  an  inch  thick,  which  would  give  nearly  180,(X)0  to  tne  cubic  inch. — Editor.] 

X  [On  Poisoning  by  Diseased  Pork:  being  an  Essay  on  Trichinosis  or  Flesh-worm 
Disease;  its  Prevention  and  Cure^  by  Julius  Althaus,  M.D.     London,  1866  ] 


DESCRIPTION   OF  OTHER   SPECIES   OF   ROUND   WORM   PARASITES.      858 

[It  would  appear  that  emetics  and  active  cathartics,  if  employed  in  the 
first  stage  of  the  disorder,  while  the  parasites  are  yet  chiefly  in  the  ali- 
mentary canal,  are  of  use.  It  is  recommended  that  large  doses  of  olive 
oil  be  subsequently  given.  The  sleeplessness  and  copious  perspirations 
are  best  relieved,  according  to  Ruprecht,  by  wet  packing.  But  some  sub- 
stance, which  is  capable  of  destroying  the  trichinae,  without  damaging  the 
bearer,  is  desirable.  Dr.  Mosler,  from  his  experience  with  the  disorder 
at  Quedlingburg  in  1863,  is  of  opinion  that  the  only  rational  treatment 
for  the  trichinous  disease  in  man  is  benzine.  His  formula  is :  Benzine^ 
fjij;  liquorice-juice^  mucilage  of  gum  arable^  aa  fjj;  peppermint  water ^ 
f  Jiv.  A  tahlespoonful  to  he  given  every  hour  or  two  hours.  Dr.  Mosler 
states  that  in  this  fonn  benzine  is  well  borne,  and  that  none  of  his  patients 
felt  any  bad  effects  from  its  use.  It  was  largely  used  in  the  Hedersleben 
outbreak,  but  with  no  good  results.  Fiedler  has  shown  that  the  pretended 
cures  with  carbazotic  (nitro-picric)  acid,  reported  by  Friedreich,  were 
mere  coincidences,  and  he  proposes  DippeVs  animal  oil.  Dr.  Tavemier 
suggests  carbolic  acid.  Kuchenmeister  speaks  favorably,  in  recent  cases, 
of  equal  parts  of  turpentine  and  sulphuric  ether.  At  best  they  can  only 
kill  the  trichinee  in  the  intestinal  canal;  when  these  begin  to  migrate,  all 
remedial  measures  must  be  unavailing ;  and  if  recovery  takes  place,  it  is 
because  the  parasite  is  finally  nested  in  its  calciform  cyst.") 

6.  The  Sderostoma  duodenale  is  known  to  be  tolerably  common 
throughout  Northern  Italy;  and,  according  to  Pruner,  Bilharz, 
and  Griesinger,  it  is  so  remarkably  abundant  in  Egypt  that  about 
one-fourth  of  the  people  are  constantly  suffering  from  a  severe 
ansBmic  chlorosis,  occasioned  solely  by  the  presence  of  this  parasite 
in  the  small  intestines. 

"  Its  length  is  about  one-third  to  half  an  inch,  its  width  about  one- 
twentieth  of  its  length.  Its  head  has  a  round  apex,  and  its  extremity, 
which  is  bevelled  at  the  expense  of  its  posterior  surface,  is  provided  with 
booklets  that  occupy  converging  papillae.  The  mouth  contracts,  to  open 
into  a  thick  muscular  pharynx,  which,  widening  as  it  passes  downward, 
ends,  after  occupying  one-seventh  of  .the  body,  in  the  intestine.  The 
sexual  differences  of  the  male  and  female  are  very  interesting.  Its  patho- 
logical significance  is  chiefly  due  to  the  hemorrhage  caused  by  these  par- 
asites, which  are  often  present  in  thousands  between  the  valvulae  conni" 
ventes  of  the  duodenum,  jejunum,  and  ileum,  and  not  infrequently  in  the 
submucous  areolar  tissue.  In  short,  the  physician  practising  in  Egypt 
must  never  forget  that  the  chlorosis  of  this  climate  is  often  the  result  of 
repeated  and  small  hemorrhages  from  the  intestine  caused  by  these  para- 
sites. Turpentine,  as  Griesinger  points  out,  promises  to  be  the  best 
remedy  both  as  a  styptic  and  as  a  vermifuge"  {Brit,  and  For.  Med.-Chir. 
Review^  1.  c). 

7.  The  Strongylus  brovchialis  was  first  discovered  by  Treutler,  in 
1791,  infesting  the  enlarged  bronchial  glands  of  an  emaciated  man. 
The  parasite  is  cylindrical,  slightly  narrowed  anteriorly,  filiform, 
but  somewhat  compressed  at  the  sides,  semi-transparent  posteriorly, 
and  of  a  blackish-orown  color.  It  measures  from  half  an  inch  to 
three-quarters  of  an  inch  in  length. 

8.  The  Eustrongylus  gigas  is  fortunately  rare  in  man,  though 
common  in  a  great  variety  of  animals,  such  as  weasels.     It  inhabits 
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the  kidney,  destroying  the  substance  of  the  organ,  the  walls  of 
which  become  the  seat  of  calcareous  deposits. 

9.  The  Speropiera  hominis  is  furnished  with  a  spiral  tail,  having 
peculiar  marginal  appendages. 

10.  The  Filaria  medinensis,  Guinea  worm,  or  Dracunculus^  lives 
amongrgt  the  connective  tissue  of  man  and  of  some  animals.  In 
this  situation  it  is  only  known  as  a  female,  containing  an  enormous 
quantity  of  young  Filaria^  and  resembles  a  long  piece  of  uniformly 
thick  white  whip-cord.  In  this  country  few  are  familiar  with  its 
appearance,  or  with  the  lesions  it  produces ;  and  we  therefore  look 
for  our  knowledge  regarding  the  main  points  in  the  natural  history 
of  this  parasite  to  be  furnished  to  us  by  the  observer  in  Africa  or 
Asia ;  and  of  whom  we  hope  that  they  will  fill  up  the  gaps  which 
still  exist. 

The  Guinea  worm  is  essentially  a  tropical  parasite.  It  is  endemic 
in  the  hot  intertropical  regions  of  Asia  and  Africa,  extending  from 
Egypt,  about  23°  or  24°  north  latitude,  to  Sumatra  and  acQacent 
islands,  as  far  as  10°  or  12°  south.  But  it  is  only  in  some  districts 
within  these  tropical  limits  that  the  parasite  abounds.  For  ex- 
ample, it  is  endemic  in  Arabia  Petrea,  the  borders  of  the  Persian 
Gulf,  and  of  the  Caspian  Sea,  the  banks  of  the  Ganges,  Upper 
Egypt,  Abyssinia,  and  Guinea.  Its  occurrence  in  Guinea  (although 
it  has  its  common  name  from  this  place)  is  extremely  capricious. 
In  some  districts  every  native  who  comes  off  to  the  ships  seems  to 
be  affected  by  it ;  in  other  places  in  Guinea  it  is  very  rarely  seen. 

The  F.  medinensis  is  unknown  in  America,  unless  the  person  in 
whom  it  exists  has  been  in  the  places  where  the  Draeuncidus  is  en- 
demic The  only  exception  is  the  island  of  Cura^uo.  It  is  some- 
times so  extensively  disseminated  that  it  has  been  said  to  prevail 
after  the  manner  of  an  epidemic. 

Although  this  parasite  rarely  causes  death,  still  it  is  often  the 
cause  of  great  distress  and  loss  of  strength  to  regiments  quartered 
in  those  places  where  it  is  endemic. 

In  the  Statistical  Sanitary  and  Medical  Reports  of  the  Army  Med- 
ical Department  for  1860,  the  admissions  for  Dracunculus  into  the 
hospital  may  be  shown  as  follows: 

I.— EUROPEANS. 


STATIOirS. 


Home  StationSi* 
Mauritius,  .  . 
Bengali  .  .  . 
M^adras,  .  .  . 
Bombay,  .     .     . 


Average  Strength. 


97,708 
1.S86 
42,871 
10,696 
11,388 


Total  AdmlMkma. 


28 
17 
51 
19 
114 


Ratio  p«r  1000. 


a 

9.0 

1.2 

1.7 

10.0 


*  It  is  of  course  to  be  inferred  that  these  men  had  ■  served  abroad  in  countries 
where  Dracuneulus  is  endemic. 
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II.— BLACK  TROOPS  AND  ASIATICS. 


<: 

8TATI09IS. 

Average  Strength. 

Tot«l  AdmlMiioDS. 

Ratio  per  1000. 

Sierra  Leone, 

Gold  Coast, 

South  China, 

879 

313 

2C11 

1 

77 
73 

2.6 

246.0 

26.0 

It  would  be  interesting  to  know  how  lone  each  man  was  off  duty 
or  under  treatment  for  the  disease  induced  by  this  parasite.  In 
India  the  average  number  of  days  which  those  affected  with  the 
worm  remain  in  hospital  increases  progressively  with  advancing 
years.  During  the  first  period  (18  and  under  20  years  of  age)  the 
average  number  of  days  under  treatment — during  which  period  each 
person  was  rendered  ineffective — was  14.8  ;  during  the  second  period 
(20  and  under  25  years)  it  was  16.188  days ;  during  the  third  period 
(25  and  under  30  years)  it  was  18.001  days ;  during  the  fourth  period 
(80  and  under  35  years)  it  was  22.718  days  ;  during  the  fifth  period 
(85  and  under  40  years)  it  was  24.290  days;  during  the  sixth  period 
(40  and  under  45  years)  it  was  31.620  days  (Ewart). 

Dr.  Leith,  in  the  Boinbay  Mortuary  Meports^  records  133  deaths 
from  Dracunoulus  in  eight  years  (from  1848  to  1857).  A  fatal  re- 
sult generally  takes  place  from  hectic  (Lorimer)  and  exhaustion, 
consequent  on  the  copious  discharges  which  sometimes  follow  the 
presence  of  the  parasite,  or  from  abscesses  forming  and  bursting  into 
the  abdominal  cavity  (Ewart).  Death  has  followed  from  tetanus 
(Drs.  Minas  and  McKenzie,  Trans,  of  Hydrahad  Med,  and  Phil,  So- 
ciety). Great  destruction  of  tissues  sometimes  results  from  slouffh- 
ing ;  and  deep-seated  inflammation  may  attend  its  existence,  with 
the  formation  of  abscesses  and  deep-seated  sinuses.  The  death  of 
one  person  is  recorded  by  Dr.  Minas  at  Sirsa,  in  whom  the  whole 
body  and  skin  was  a  network  of  Guinea  worms.  As  a  rule,  how- 
ever, the  patient  is  unconscious  of  the  presence  of  the  Dracunculus 
till  it  is  matured  and  ready  to  make  its  exit. 

The  Hnmber  of  Worms  observed  in  any  one  individual  is  very  vari- 
ous. In  the  majority  of  cases  only  one  is  present,  or  known  to  be 
making  its  exit  at  one  time.  But  there  are  remarkable  exceptions 
to  this  rule.  Mr.  Forbes  mentions  that  most  of  those  affected  have 
had  two  worms  extracted ;  but  many  have  had  four,  five,  and  six  ; 
and  when  he  wrote  he  was  then  treating  a  man  in  hospital  in  whom 
no  less  than  fifteen  were  exposed  to  view,  and  many  of  these  were 
extracted.  Dr.  A.  Farre  mentions  that  as  many  as  fifly  worms 
have  been  met  with  in  one  jjerson.  Such  cases,  however,  are  con- 
fessedly rare  even  in  India,  where ^ton  worms  is  about  the  greatest 
number  observed. 

Seat  or  Locality  of  the  Parasite. — The  lower  extremities  are  by  far 
the  most  frequently  affected — or  rather,  the  parasite  most  fre- 
quently tends  to  make  its  exit  there ; — 98.95  per  cent,  of  the  para- 
sites do  so. 
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Medical  Service,  .relates  a  very  distressing  instance  of  this  kind 
which  happened  to  an  officer  who  had  already  extracted  a  Guinea 
worm  fifteen  inches  long  from  his  scrotum.  Ten  days  afterwards 
he  experienced  an  unpleasant  sensation  in  the  posterior  aspect  of 
the  left  thigh.  Day  by  day  the  sensation  shifted  lower  down,  till 
it  reached  the  popliteal  space.  A  few  days  later  the  sensation  was 
experienced  in  the  calf.  Hitherto  nothing  was  visible ;  but  at  the 
end  of  sixteen  da^s  from  the  first  sensation  in  the  thigh  the  con- 
volutions of  a  Gumea  worm  could  be  distinctly  traced  at  the  outer 
side  of  the  ankle-joint.  Dr.  Stewart  now  wisned  to  cut  down  and 
extract  the  parasite,  but  the  evening  was  too  dark,  and  he  delayed 
till  the  following  morning.  By  the  morning  visit,  however,  the 
parasite  had  agam  fled,  and  had  taken  up  a  position  in  the  deeper 
muscles  of  the  foot.  Not  a  trace  of  the  worm  could  be  recognized 
in  the  place  which  he  had  evacuated.  Many  abscesses  now  formed, 
and  severe  inflammation  of  the  foot  resulted,  which  confined  the 
patient  for  three  months  before  he  was  free  of  this  wandering  par- 
asite. Dr.  Ewart  says  he  has  seen  the  worm  change  its  position 
from  the  upper  part  of  the  lateral  aspect  of  the  thorax  to  the 
groin  in  the  course  of  twenty-four  hours ;  but  he  has  never  seen  the 
creature  travel  from  below  upwards  {Indian  Annals,  vol.  vi,  p.  490, 
July,  1869). 

Structure  of  the  Dracunoulus. — It  is  often  a  matter  of  extreme  diffi- 
culty to  extract  the  worm  without  breaking  it,  and,  on  account 
of  its  remarkable  elasticity  (for  it  may  be  extended  to  twice  its 
apparently  natural  length),  good  measurements  of  any  large  Dumber 
of  worms  are  not  easily  obtained  (Busk). 

Of  forty  Indian  specimens  Ewart  gives  the  average  length  at 
25.25  inches,  the  shortest  being  12}  inches,  the  longest  40  mches. 
Clot  Bey  records  their  length  at  from  6  inches  to  4  feet,  in  Egypt. 
Carter  gives  their  dimensions  in  India  at  about  28  inches  long,  and 
Jth  of  an  inch  in  diameter.  He  has  dissected  five.  Busk  gives  the 
dimensions  at  from  4  to  6  feet,  and  y'^th  of  an  inch 
in  diameter ;  and  he  has  made  out  that  it  grows  in  Fio.  22  * 

the  human  areolar  tissue  at  the  rate  of  about  an 
inch  a  week.  H.  C.  Bastian,  Esq.,  of  University 
College,  has  recently  read  an  account  of  the  anat- 
omy of  this  parasite  at  the  Linnsean  Society ;  and 
from  the  records  of  these  excellent  observers  we 
have  now  a  very  complete  account  of  the  anatomy 
of  the  Guinea  worm. 

The  anterior  end  of  the  worm  (Fig.  22)  may  be  recognized  by  a 
"punctum"  in  its  centre,  j^j'nn^h  of  an  inch  in  diameter,  surrounded 
by  rugfe  in  circles,  the  external  of  which  was  ^^t  of  an  inch  in 
diameter.  Above  and  below  are  two  papillje  opposite  each  other, 
with  a  transparent  area  in  the  centre  or  each.     These  are  rather 

♦  Diagrnm  of  the  head  or  anterior  end  of  the  Guinea  worm  ;  showing  (a.)  Puncti- 
form  mouth  j^/^^th  of  an  inch  in  diameter;  (6.)  Upper  large  papillaa;  (c.)  One  of 
small  lateral  papillse ;  (d  )  One  of  four  crucial  white  lines  meeting  at  the  mouth, 
and  occupying  intermuscular  spaces  (H.  C.  Babtiak,  Esq.) 
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oya\,  iljthof  aniDchin  dtaiiieteT,  with  a  transparent  area  of  tb'odI^ 
of  an  inch.  Besides  these,  two  lateral  tubercles  exist,  tnm-h  Hmaller, 
more  indistinct,  and  further  from  the  punctara  than  the  upper  and 
lower  papillie.     They  are  Ta'ant^^  "f  an  inch  in  diameter. 

It  is  difficult  to  obtain  a  good  view  of  the  head  ;  for,  as  it  is  the 
first  part  to  protrude  through  the  skin,  it  is  usually  rubbed  oft"  or 
destroyed  by  the  treatment  adopted  for  extraction. 

Great  varieties  in  form  are  presented  by  the  tail  or  poeterior  end 
of  the  worm  (Fig.  23).  The  remains  of  the  attenuated  extremity 
of  the  young  r\taria,  being  more  or  less  persistent  in  the  form  of  a 
hook  or  spiKelet,  was  believed  at  one  time  to  be  the  penis  of  a 
male ;  and  such  specimens  as  showed  such  spikelets  have  been 
mistaken  for  male  G-uinea  worms.  All  these  forms,  as  Busk 
showed,  have  been  found  in  specimens  containing  living  young 
ones  (proligerous).  All  are  females  that  have  yet  been  found,  and 
no  males  are  known  to  exist  in  the  human  body.  The  strength  of 
the  tissue  of  the  Dracunctdus  is  such  that  a  loop  of  the  parasite 


will  suspend  a  weight  of  llf  ounces  (Scott),  and  it  is  elastic  to  a 
remarkable  degree.  On  opening  the  body,  two  longitudinal  mus- 
cular bands  are  seen  on  the  dorsal  and  two  on  the  ventral  aspect, 
running  from  end  to  end ;  while  circular  or  transverse  rugse  mark 
the  whole  extent  of  the  worm ;  and  these  are  approximated  or 
apart  as  the  worm  is  contracted  or  extended.  The  body  of  the 
worm  (Fig.  24)  contains  an  alimentary  canal,  which  commences  at 
the  "  punctum,"  and  terminates  in  the  concavity  of  the  tail  end. 
It  is  of  a  yellow  color,  nearly  uniform  in  size  throughout  its 
extent,  and  in  its  course  through  the  body  winds  several  times 
round  the  genital  tube  (Bastian).  No  outlet  has  yet  been  detected. 
It  is  distinct  from  the  tube  containing  the  young  (Forbes). 

The  genital  organs  consist  of  a  large  uterine  sac  or  tube,  occu- 
pyiug  nearly  the  whole  length  of  the  worm,  and  t«rminating  ab- 
ruptly, at  either  extremity  in  a  much  smaller  tube  (probably  ovarian), 
about  three-quarters  of  an  inch  in  length.  No  vagina  or  vulva  can 
be  discovered  (Bastian). 

The  whole  extent  of  this  uterine  aac  or  capsule  is  crowded  with 
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Fio.  24.*  Fig.  25.t 


innnmerable  young,  and,  with  the  exception  of  a  transparent  half 
inch  or  so  of  the  worm,  the  whole  ex- 
tent of  the  parent  seems  to  be  a  uterus^ 
a  matrix^  or  a  proligerous  capsule^  car- 
rying a  countless  offspring,  to  which 
no  parturient  female  of  any  animal 
can  be  compared  for  productiveness; 
and  from  tne  fact  that  no  inlet  has 
ever  been  discovered  to  the  genital 
organs,  and  from  various  circum- 
stances, Mr.  Bastian  has  endeavored 
to  show  that  this  innumerable  prog- 
eny has  been  produced  by  a  process 
of  parthenogenesis  similar  to  that  with 
which  we  are  so  familiar  in- the  Aphis. 

If  a  living  worm  recently  extracted 
be  well  lit  up  by  an  argand  lamp,  the 
hair-like  filaments  may  be  seen  in  mo- 
tion with  a  good  simple  lens ;  and  if 
a  section  be  made  across  the  parasite 
after  it  has  been  hardened  in  glue, 
the  young  may  be  demonstrated  in 
situ  (Fig.  26). 

When  the  animal  is  mature,  and 
presenting  its  head  through  the  skin, 
it  protrudes  the  extremity  of  the  pro- 
ligerous capsule  through  one  of  the 
small  papillfie  or  puncta,  carrying  for- 
ward a  prolongation  of  something  in  the  form  of  a  loose  corrugated 
sheath  ^ig.  25).  It  gradually  assumes  the  form  of  a  dilated  vesicle 
filled  with  limpid  fluid — the  contents  of  the  proligerous  capsule — 
containing  flocculent  granular  matter  and  young  Guinea  worms. 
Carter  tells  us  that,  if  kept  moist,  the  full-grown  parent  will 
live  many  hours;  and  in  this  state  the  young  will  live  till  the 
parent  begins  to  decompose ;  and  when  the  head  end  of  the  worm 
during  its  extraction  may  have  been  dried  up  for  several  days  out- 
side the  wound,  the  remaining  part  with  the  young  still  remains 
alive.  Mr.  Busk  says  that  the  young  survive  after  having  under- 
gone a  considerable  degree  of  drying  up. 

Desoription  of  the  Young They  are  exceedinglv  numerous,  and 

constitute  the  bulk  of  the  contents  of  the  parent  s  body ;  but  are 
less  numerous  towards  the  tail  end.  Each  young  one  may  be  said 
to  consist  of  a  body  and  a  tail,  hair-like  and  finely  pointed.     The 


*  A. — Anterior  extremity  of  worm,  slit  open  and  magnified,  showing,  (a.)  Upper 
and  lower  cenhHlic  papillse  in  profile;  (6.)  Junction  of  oBsophagus  with  intestine, 
and  constriction  of  peritoneal  sheath  ;  (c.)  Anterior  termination  of  uterus,  with 
short  ovarian  tube  B. — Posterior  extremity  of  worm,  slit  open  and  magnified  in 
tame  way,  showing  its  hook-like  termination;  and,  (a.)  Posterior  termination  of 
uterus  with  ovarian  tube;  (b)  Termination  of  intestine  (Bastian). 

t  Anterior  extremitv.  The  ovisac  (a.)  is  protruded,  dilated,  and  contains  young  ; 
(b,)  A  funnel-shaped  sheath  surrounding  the  protruding  ovisac  (Grkicn^ow). 
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body  constitutes  jths,  and  the  tail  fths  of  the  whole  length.     The 
anterior  extremity  has  a  blunt  end,  with  a  rounded  oval  orifice 


<5  Q 


loothi  or  u  iMh  X 


communicating  with  a  cavity  occupying  about  one-half  of  the  whole 
length  of  the  body,  and  terminating  ccecally. 

Symptoms  and  Lif»  of  tho  Oainoa  Worm As  a  parasite  in  the 

human  body  it  may  be  studied  during  two  periodB  of  existence ; 
but  from  the  beginning  to  the  end  of  its  cycle  of  development  its 
history  embraces  at  leaot  three,  if  not  Jour,  phases  of  existence  or 
forms  of  life ;  (1.)  During  the  first  period  of  its  existence  in  the 
human  body  the  Guinea  worm  parasite  is  latent,  residing  in  the 
connective  tissue,  at  variable  depths  from  the  surface.  During  this 
period  it  does  not  exert  any  irritating  influence  on  the  surrounding 
tissue,  as  has  been  shown  by  dissections  (Busk).  (2.)  The  second 
period  of  existence  comprehends  that  of  ripening  or  maturation  of 
the  worm  and  its  progeny,  when  the  worm  makes  itself  felt,  and 
begins  its  exit  through  the  skin.  This  period  is  marked  by  char- 
acteristic symptoms.  Drs.  Scott,  Forbes,  Morehead,  Lorimer,  and 
Van  Someran  all  agree  in  stating  that  the  earlier  symptoms 
are  a  pricking  itching  heat,  which  is  felt  at  the  part  where  the 
worm  exists,  seldom  amounting  to  pain  till  after  the  lapse  of  three 
or  four  weeks.  A  small  vesicle  forma  over  the  part,  which  imme- 
diately precedes  the  appearance  of  the  anterior  end  of  the  worm. 
Dr.  Scott  was  himself  a  sufferer,  and  writes  feelingly  on  this  point. 
(See  Med.-Chir.  Review,  1823.)  This  itching  may  happen  before  any 
vesicle  forms ;  and  when  the  vesicle  forms  it  rapidly  enlarges — so 
rapidly  that  in  a  few  hours  it  attains  the  size  of  a  good  large  filbert 
(Lorimer).  If  this  vesicle  is  opened  early,  it  is  seen  to  contain  a 
clear  and  limpid  fluid  (the  fibrinous  serum  of  irritation?);  but  if 
untouched  for  a  day  or  two,  its  contents  become  tnrbid,  and  some- 
times bloody,  from  the  rupture  of  the  proligerous  sac,  and  the  dis- 


*  A. — AppeBTADce  of  traniverie  lection  of  utult  Quinem  worm,  m  Men  through- 
out the  greater  part  of  its  length, — (a,  a,  a,  a.)  Sectioni  of  the  four  longitudinal 
miisclci ;  [b.)  The  intestine  flattened,  and  lying  along  the  edge  of  one  of  Ui«  longi- 
tudloal  muBclsd ;  (c.)  Walls  of  the  uterine  bkc,  oaen  adherent  to  the  pariata  of  Um 
body.     S. — Young  of  the  Uuinea  worm  more  or  leu  spirally  ourted  (Butiu(). 
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charge  of  the  young  Filaria  amongst  the  serum.  These  greatly  add 
to  the  irritation,  so  much  so,  that  when  the  cuticle  is  removed,  an 
angry-looking  ulcer  is  exposed,  in  the  centre  of  which  the  parasite 
may  be  seen  presenting  itself,  with  a  thin  transparent  tendril  about  an 
inch  in  lenath  hanging  from  its  point. 

After  the  appearance  of  the  vesicle  or  blister,  it  is  sometimes 
weeks  before  the  worm  protrudes  itself. 

The  contents  of  the  blister,  when  turbid,  are  a  discharge  from  the 
tube  of  the  animal ;  as  Wilkins,  of  4th  Light  Dragoons,  first  sur- 
mised, and  as  shown  afterwards  by  the  independent  observations  of 
Forbes,  who  found  that  the  best  way  to  procure  the  young  Guinea 
worm  for  miscroscopic  examination  was  to  lay  open  this  vesicle  be- 
fore the  delicate  membrane  of  the  proligerous  capsule  burst.  After 
the  escape  of  the  serum  from  the  vesicle,  the  delicate  transparent 
membranous  tube  or  cul  de  sac  is  sometimes  protruded  from  the  ex- 
tremity of  the  worm ;  and  if  cold  water  is  gently  poured  in  a  constant 
stream  upon  this  protrusion,  the  dilatation  andf  protrusion  increase, 
till  an  innumerable  quantity  of  young  is  ejected  from  the  ruptured 
orifice  of  the  dilated  tube.  Forbes  says  that  he  has  often  repeated 
this  experiment ;  and  in  one  instance  the  transparent  tube  was  again 
retracted  within  the  limb,  after  three  emissions  of  young  Guinea 
worms.  On  the  following  day  the  tube  was  found  again  protruding 
as  before;  and  the  same  result  (namely  emission  of  young)  followed 
the  gentle  application  of  the  stream  of  water.  The  animal  will  emit 
its  young  daily  in  this  way  for  some  time ;  and  when  it  ceases  to 
emit  them,  it  is  then  time  to  begin  the  extraction  of  the  parasite 
(Forbes). 

The  Period  of  the  Year  when  Dracunculus  is  most  Prevalent. — This 
seems  to  vary  considerably  in  diiferent  parts  of  India,  and  the  prob- 
able causes  of  these  differences  are  of  great  interest  in  regard  to  the 
origin  and  spread  of  this  parasitic  affection. 

At  Madras  and  its  vicinity  Guinea  worm  annually  appears  with 
greater  prevalence  during  the  hot  season  (Lorimer),  comprehend- 
ing February,  March,  April,  May,  and  June.  At  Dharwar  and  its 
vicinity  the  admissions  to  hospital  for  Guinea  worm  generally  com- 
mence in  April  and  May.  At  this  time  water  is  scarce,  every  tank 
is  dried  up,  wells  yield  a  scanty  supply,  and  the  natives  are  obliged 
to  remain  at  the  bottom  of  the  wells  by  turns,  till  the  required  sup- 
ply is  obtained ;  and  when  the  monsoon  sets  in  (rainy  season),  the 
admissions  gradually  increase  through  June,  July,  August,  and 
September.  The  increase  of  the  disease  amongst  soldiers  or  residents 
seems  to  advance  with  length  of  residence,  generally  during  the 
rainy  season.  In  the  Bombay  and  Matoongha  districts  the  admis- 
sions to  hospital  begin  in  May  or  June  (irrigation  of  fields  by  the 
natives  being  common  at  this  time),  but  it  chiefly  prevails  during 
the  rainy  months  of  June,  July,  August,  and  September,  and  is  rare 
after  October  (Smyttan).  Dubois,  a  missionary  at  Sattimnngalum, 
says  that  its  annual  endemic  prevalence  in  the  Carnatic  villages  is 
in  December,  January,  and  February,  during  which  time  more  than 
half  the  inhabitants  are  affected.  Dr.  Morehead's  experience  at 
Kirkee  and  vicinity  gave  March,  April,  May,  June,  and  July,  as 
the  months  of  gradual  increase  and  prevalence ;  and  September, 
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Every  regiment  which  has  occupied  the  lines  of  the  24th  Regi- 
ment at  Secunderabad,  "  near  the  large  tank  called  the  '  Hansen 
Sanghur,'"  has  suifered  from  the  I}racunculii8  (Lorimer).  The 
cause  of  the  disease  exists  in  or  near  the  lines  at  that  place ;  and 
the  soil  is  marshy  which  borders  on  the  tank.  The  experience  of 
the  19th,  the  4th,  5th,  Ist,  and  35th  Regiments  of  Native  Infantry, 
all  fix  the  locality  of  the  Guinea  worm  germs  to  be  "  in  or  near  these 
lines.^^  For  example,  the  19th  Regiment  arrived  at  Vepery  on  the 
20th  May,  1838.  It  had  been  free  from  Dracuneuhis  for  five  years 
before :  twelve  months  after  its  arrival  twenty-eight  cases  of  Guinea 
worm  appeared,  and  several  cases  amongst  the  followers  and  chil- 
dren. Tne  45th  Regiment  occupied  the  same  lines  previous  to  the 
arrival  of  the  19th  Regiment ;  and  the  disease  appeared  amongst 
them  at  the  same  season  of  the  year,  and  after  twelve  months'  resi- 
dence. The  Guinea  worm  had  not  been  amongst  them  for  many 
years  before.  At  Perampore  (in  the  1st  Regiment,  N.  I.)  it  mani- 
fested itself,  after  twelve  months'  residence,  in  March,  April,  and 
May.  For  many  years  previously  Guinea  worm  had  been  unknown 
in  the  Regiment.  Those  who  sutler  most  in  cantonments  are  those 
who  use  water  of  the  filthiest  kinds. 

On  the  authority  of  Scott,  Smyttan,  Chisholm,  and  Duncan,  Gui- 
nea worms  are  said  to  have  been  found  in  the  earth  or  soil,  and 
that  they  have  been  dug  out  of  moist  earth.  There  can  be  little 
doubt,  however,  but  that  the  worms  so  found  were  specimens  of  the 
Gordia^'ece. 

In  some  form  or  another,  therefore,  the  Guinea  worm  has  an  ex- 
istence in  moist  earth  and  mud ;  and  it  is  probable  that  the  hair- 
like  worms  found  by  gardener  in  India  coiled  up  together  may  be 
the  young  Jilaria  of  the  Guinea  worm  in  sexual  congress ;  whose 
progeny,  as  Zoosperms^  or  as  filiform  female  worms  (like  the  Tank 
worm  of  Carter),  make  their  way  into  the  body.  It  is  known  that 
the  Gordivs  aquaiictis^  when  younff,  enters  the  bodies  of  large  water 
beetles,  and  at  a  certain  stage  of  life  it  leaves  its  abode  in  the  beetle 
and  goes  into  the  water,  where  it  becomes  a  variety  of  Tank  worm. 
It  appears  that  there  are  white  and  brown  Tank  worms — nay,  that 
there  are  no  fewer  than  seventeen  species  of  minute  Filaria  (Carter, 
Mitchell)  ;  and  some  say  that  all  Tank  worms  are  white  at  first, 
but  become  black  after  a  time  in  the  water  (Gunther).  Observa- 
tions are  greatly  wanted  on  these  points.  According  to  observa- 
tions collected  by  Pallas  and  quoted  by  Vogel,  it  appears  that  even 
in  Europe  threaa  worms  like  the  G,  aquaticus^  common  in  stagnant 
water  and  moist  earth,  can  in  certain  cases  infest  the  human  subject 
{De  Infestis  Viventibus  intra  Viventia^  p.  11). 

The  most  obscure  and  incomprehensible  parts  of  the  history  of 
this  parasite  are — {!,)  The  phase  of  its  existence  and  that  of  its 
young  after  it  leaves  tne  body  of  man  ;  and  (2.)  The  future  life  of  the 
young,  and  their  sexual  ditferentiation. 

The  parasite  may  be  removed  in  several  ways  by  surgical  inter- 
ference— either  by  cutting  down  upon  it ;  or,  after  it  begins  to  show 
itself,  to  commence  winding  it  an  a  stick,  gently  pulling  a  portion 
of  it  out  every  diiy.     But  there  is  a  natural  tennination  to  all  dis- 
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in  the  water  with  the  worm  hanging  loose,  drawing  the  limb  quickly 
backwards  and  forwards  through  the  water,  and  from  side  to  side, 
till  expulsion  is  eifected."  The  natives  do  not  believe  that  they  get 
the  parasite  from  bathing  in  the  water. 

In  these  and  similar  cases  the  parent,  being  carried  away  in  the 
stream,  finds  a  place  to  die,  and  so  gives  freedom  to  her  immense 
brood  of  young.  The  water  seems  congenial  to  the  parent  Guinea 
worm,  and  sooner  than  anything  else  induces  her  to  leave  her 
position  in  the  human  body,  and  so  to  extricate  herself,  perhaps  by 
stimulation  of  the  muscular  structures.  This  water  method  of 
extraction  was  also  recommended  by  Dr.  Helenus  Scott,  of  Madras 
{Edin.  Med.  and  Surg.  Journal^  vol.  xviii). 

Vitality  of  the  Parasite  in  Water It  has  been  stated  that  young 

Drdcunculi  die  in  four,  five,  or  six  days  if  placed  in  pure  water 
from  well  or  tank  (and  that  is  the  case  with  many  animals),  simply 
for  want  of  food.  Water  not  pure  is,  no  doubt,  the  proper  element 
for  them  (Mitchell).  Those  artificially  kept  in  impalpable  red 
clay,  partially  covered  with  water,  and  exposed  to  the  sun,  were 
found  alive  after  fifteen,  eighteen,  and  twenty-one  days,  burrowing 
into  the  fine,  soft  and  ochry  mud. 

Forbes  exf)erimented  on  two  pups  five  or  six  months  old.  He 
poured  down  their  throats  water  containing  the  young  Guinea 
worm  Filarice.  After  three  minutes  the  first  pup  became  uneasy, 
sick,  and  vomited ;  the  watery  part  of  which  was  found  to  contain 
the  animal  still  alive.  Four  hours  after  this  the  pup  was  killed, 
when  abundance  of  Filarice  were  seen  in  the  mucus  of  the  stomach 
and  duodenum ;  but  none  showed  signs  of  life.  The  other  pup  was 
killed  twenty-four  hours  afterwards,  but  none  were  alive,  although 
abundant  in  the  mucus.  Lorimer  tried  upon  himself  and  others  if 
the  parasite  could  be  propagated  by  inoculation  of  the  young  Filarice 
emitted  from  the  parent  s  orifice.  Five  besides  himself  were  inocu- 
lated. He  naively  remarks  that  he  is  sorry  to  say  they  did  not  hatch 
in  any,  although  in  his  own  case  he  put  them  in  their  favorite 
place — namely,  the  foot  and  ankle. 

Such  experiments  were  not  likely  to  succeed,  from  the  delicate 
nature  of  the  young  Filarice^  and  because  they  were  introduced 
under  unnatural  circumstances.  Inflammation  and  pus  are  inimical 
to  the  life  of  the  worm.  Besides,  it  is  most  probable  that  they 
enter  the  body  in  some  other  form.  They  seem  to  go  through 
another  stage  of  existence,  and  become  sexual ;  for  it  is  oidy  females^ 
and  these  impregnated  ones^  which  are  found  in  the  body  of  man. 
The  progeny  of  the  sexual  Filarice — and  the  impregnated  females 
only  of  that  progeny — would  therefore  seem  to  be  the  Dracunculus 
of  man. 

Dr.  Ewart,  in  his  able  pai)er  on  the  vital  statistics  of  the  Mey war 
Bheel  corps,  writes  as  follows :  "  I  am  inclined  to  believe  that  Guinea 
worm  is  propagated  by  a  female  and  impregnated  Zoosperm^  and 
not  directly  from  either  the  voung  of  the  full-grown  female  Gudnea 
worm  or  from  tank  worms'  {Inaian  Annals^  vol.  vi,  July,  1859). 

Bzamination  of  Water,  Mud,  and  Tanks. — In  the  months  of  August 
and  September,  1837,  Dr.  Forbes  examined  several  of  the  tanks  in 
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vx>rm  ;  but  that  persons  who  bathe  in  water  in  which  the  former  is 
found  may  expect  to  have  the  latter. 

"  Dr.  Carter  further  states  that  the  Industrial  School  is  situated 
near  an  old  artillery  barrack,  now  in  ruins  and  overgrown  with 
weeds,  which  had  to  be  abandoned  in  consequence  of  the  havoc 
made  among  all  ranks,  officers  as  well  as  men,  by  this  fearful  para- 
site "  (Mitchell,  L  c). 

The  habit  of  the  tank  worm  is  to  bury  itself  under  any  oreanic 
debris  that  may  be  in  the  water  in  which  it  is  found ;  ana  if  it  be 
disturbed,  it  will  immediately  seek  a  hiding-place,  nor  rest  until 
again  covered.  This  implies  that  its  proper  habitat  is  the  bottom 
of  tanks,  wells,  or  other  reservoirs,  among  the  decayed  and  decay- 
ing organic  matter.  It  may  be  assumed  that  the  water-carriers 
referred  to  by  Dr.  Morehead  were  Army  Bheesties,  who  as  such 

f>robably  had  access  to  good  puckah  wells  (Dr.  Morehead  having 
ound  that  Guinea  worm  was  not  more  common  among  them  than 
among  other  people),  and  as  the  tank  worm,  habitually  resident  in 
the  mud  at  the  bottom,  would  only  be  disturbed  when  the  water 
became  very  low,  and  would  get  back  again  to  its  retreat  if  possible, 
the  fact  of  water-carriers  being  as  little  affected  with  Guinea  worm 
in  the  upper  part  of  the  body  as  other  people  does  not  carry  so 
much  weight  as  at  first  it  would  seem  to  do,  and  as  it  would  in 
reality  if  the  tank  worm  was  in  the  habit  of  swimming  at  the  sur- 
face like  many  other  aquatic  animals.  It  has  not  been  said  that 
the  worm  finds  its  way  into  the  body  by  any  of  the  natural  cavi- 
ties of  the  body,  such  as  the  alimentary  canal.  On  the  contrary, 
it  is  supposed  that  the  water  may  be  drunk  with  impunity,  as 
known  by  experience,  and  from  the  experiments  of  Forbes  already 
noticed. 

The  young  Filaria  can  work  its  way  into  a  proper  receptacle  by 
its  pointed  extremity,  "  which  is  a  long  cone,  endmg  in  a  point  so 
inconceivably  fine  tnat  the  point  of  a  cambric  needle  is  a  large 
marline-spike  in  comparison  with  it."  But  notwithstanding  its 
exceeding  tenuity,  it  appears  tolerably  rigid,  and  as  the  proper  re- 
ceptacle referred  to  is  one  of  the  sudoriparous  ducts,  a  ready-made 
aperture  exists  for  a  distance  quite  long  enough  to  contain  so  small 
a  creature ;  and  it  is  by  no  means  inconceivable  to  one  who  has 
seen  its  active  exertions,  that  it  should  be  able  thus  to  hide  itself 
in  a  foot  or  leg  kept  for  some  time  in  the  water.  It  is  unnecessary, 
perhaps,  to  do  more  than  allude  to  the  well-known  native  custom 
of  gomg  into  a  tank  to  take  water.  In  these  tanks  water-carriers 
may  often  be  seen  standing  for  five  or  ten  minutes  at  a  stretch, 
chatting  and  washing  themselves.  They  of  course  stir  up  the 
bottom  mud,  and,  if  Uie  tank  wprm  be  there,  and  is  the  orifi^in  of 
the  Guinea  worm,  they  certainly  afford  it  every  opportunity  to 
effect  a  lodgment — the  instinct  of  the  parasite  directing  the  effort. 
One  circumstance  which  makes  this  the  probable  mode  of  entry  is 
that  natives  are  much  more  subject  to  attack  than  Europeans. 

Thus  the  evidence  is  very  strong  which  refers  the  entrance  of 
the  parasite  to  bathing  or  lying  on  moist  places  where  the  tank 
worms  abound. 
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the  germs  of  the  Guinea  worm,  which  find  their  way  into  the  sear 
men  of  the  ship,  who  are  in  the  habit  of  going  into  these  canoes 
with  bare  feet. 

Negative  evidence,  which  would  attempt  to  show  that  tank  worm 
does  not  exist,  cannot  be  received.  Most  of  the  examinations  on 
which  such  negative  evidence  rests  have  been  imperfect;  having 
been  made  with  instruments  confessedly  imperfect,  and  perhaps  by 
men  not  accustomed  to  use  the  instrument.  I  speak  only  of  written 
and  published  statements,  and  on  the  authority  of  Dr.  Lorimer. 

Problems  for  Solution. — ^Forty  years  ago  Dr.  Scott  suggested  that 
a  patient  and  careful  investigation  of  soils  and  waters  ought  to  be 
made  wherever  Dracuncvlus  is  known  to  be  endemic,  and  especially 
the  soil  round  brackish  wells  and  the  beds  of  tanks.  Morehead,  in 
1833,  recommended  that  the  following  points  be  attended  to, 
namely:  (1.)  Geological  structure  of  the  ground  and  nature  of  the 
site  generally ;  (2.)  ^Tature  of  soil,  wells,  and  well-water ;  (3.)  Nature 
of  rocks  through  which  wells  are  sunk ;  (4.)  Abundance  or  scarcity 
of  water;  (5.)  Seasons  of  increase  or  decrease  of  the  disease;  (6.) 
Opinions  of  natives. 

The  occurrence  of  Guinea  worm  is  sometimes  defined  by  a  dis- 
tance of  a  few  miles.  So  it  is  with  many  alg»  and  minute  water 
animals  and  plants  as  to  habitat.^ 

2.  Filariaientis. — Length, /^ths  to  t^n^^s;  width,  jjfuth  of  an 
inch.  The  body  is  thick  posteriorly,  filiform,  and  ending  in  a 
pointed  tail,  transparent,  and  partly  coiled  up  in  a  spiral  form.  The 
alimentary  canal  is  surrounded  by  the  folds  of  the  oviduct. 

This  Filaria  {F.  lenlis)  is  very  imperfectly  known,  and  the  female 
only  has  been  seen.  It  was  detected  by  Nordmann  in  the  liquor 
Morgagni  of  the  capsule  of  a  crystalline  lens  of  a  man  whose  lens 
had  been  extracted  for  cataract  by  the  Baron  Von  Grafe.  In  this 
instance  the  capsule  of  the  lens  had  been  extracted  entire ;  and  upon 
a  careful  examination  half  an  hour  after  extraction,  there  were  ob- 
served in  the  fluid  two  minute  and  delicate  Filarice  coiled  up  in  the 
form  of  a  ring.  One  of  them  presented  a  rupture  in  the  middle  of 
its  body  (probably  made  by  the  extracting  needle),  from  which  rup- 
ture the  intestinal  canal  was  protruding.     The  other  was  entire,  and 

*  My  friendf  H.  C.  Bastian,  Esq.,  M.B.,  of  the  London  University,  London,  baa 
recently  furnished  a  most  interesting  account  of  the  anatomy  of  the  Guinea  worm  to 
the  Linniean  Society,  and  has  been  kind  enough  to  furnish  me  with  drawings  of  his 
observations ;  and  he  writes  to  me  as  follows:  *< Since  I  saw  you  last  I  have  discovered 
several  species  of  Carter's  *tank  worms'  in  soft  mud,  &c.  (at  Falmouth);  that  is, 
small  Nfmatoids,  agreeing  in  almost  every  respect  with  those  found  by  him  in  Bombay. 
The  more  I  see  of  thc8e,  the  more  thoroughly  am  I  convinced  of  the  undoubted  re- 
lationship existing  between  them  and  the  Guinea  worm,  coinciding  as  they  do  in 
their  anatomy  even  to  minute  details,  and  in  many  renpects  where  there  is  a  salient 
distinction  between  the  anatomy  of  the  Draeunculua  and  that  of  the  Ascaridea.  One 
which  I  sketched  to-day  had  an  exscrtile,  rigid,  sharp-pointed  oesophagus. 

**The  great  diflSculty  in  the  theory  is  to  account  for  the  fact  of  the  localization  of 
the  disease,  whilst  these  animals  are  probably  so  widely  spread ;  and  I  suppose  it  is 
one  particular  species  which  is  limited  in  its  diffusion;  but  I  suspect  that  many  of 
those  others  will  hereafter  be  discovered  as  parasites  in  animals  or  vegetables.  The 
Vihrio  tritico  I  have  examined,  and  find  it  to  be  a  worm  essentially  similar;  and  Dr. 
Cobhold  tells  me  that  he  has  found  a  long  thread-like  worm  in  the  subcutaneous 
tissue  of  the  back  of  a  water-bird.    The  whole  question  wants  working  out." 
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measured  about  xJoths  of  an  inch  in  length.  It  presented  a  simple 
mouth,  without  any  apparent  papillae,  such  as  are  seen  to  charao- 
terize  the  large  Filaria  which  infests  the  eye  of  the  horse ;  and 
through  the  transparent  integument  could  be  seen  a  straight  in- 
testinal canal,  surrounded  by  convolutions  of  the  oviducts,  and  ter- 
minating at  an  incurved  anal  extremity  (Owen,  p.  64). 

A  Filaria  oculi  vel  la^hrymalis  has  been  described  as  not  uncom- 
mon among  the  negroes  on  the  Angola  coast,  where  it  is  called  loa  ; 
also  at  Quadaloupe,  Cayenne,  and  Martinique.  Its  length  is  1  i^^ths 
to  1  f'^oths  of  a  line.  It  is  a  filiform,  slender  worm,  pomted  at  one 
end,  obtuse  at  the  other,  tolerably  firm,  and  of  a  white-yellow  color. 

The  parasite  has  been  considered  a  Strongylus  by  some,  by  others 
a  young  Guinea  worm,  and  by  others  as  an  Oxyuris  vermwdari^. 

Treatment  of  those  Infested  by  the  Bound  Worms. — The  habitat  of  the 
Ascaridcs  being  for  the  most  part  a  collection  of  mucus,  the  means 
used  for  their  expulsion  is  generally  some  purgative  medicine,  as 
two  grains  of  calomel  and  ten  grains  ot  jalap^  or  as  many  of  scammony^ 
given  two  or  three  times  a  week.  The  purgative  ought  in  no  in- 
stance to  be  given  oftener ;  for  if  the  purging  be  continued,  the  in- 
testine is  weakened,  and  more  mucus  secreted ;  so  that  the  secretion 
which  harbors  them  is  increased.  In  weakly  children  small  doses 
of  Epsom  salts  will  ultimately  effect  the  same  object,  and  with  less 
distress  to  the  patient.  Many  persons  place  great  confidence  in 
calomel  as  a  medicine  capable  of  destroying  them ;  but  it  does  not 
appear  to  act  beneficially  except  as  a  purgative,  and  consequently  it 
is  an  auxiliary,  and  not  by  any  means  the  most  valuable  part  of  the 
treatment. 

The  Oxyurides  or  small  vermicular  Ascaria^  being  situated  so  near 
the  rectum,  enemata  have  at  all  times  been  much  used  in  the  treat- 
ment of  these  cases ;  and  injections  of  oil  have  been  much  com- 
mended, especially  of  castor  oil,  olive  oil,  or  sweet  oil.  But  these 
animals  will  live  from  thirtv-six  to  forty-eight  hours  in  castor  oil. 
Indeed,  very  little  benefit  nas  been  derived  from  any  such  local 
treatment.     Warm  water  injections  tranquillize  the  intestine,  and 

five  more  temporary  relief  than  anything  else.  The  Oxyurides  are 
illed  by  cold  ;  but  it  may  not  always  be  safe  to  throw  a  cold  injec- 
tion into  the  colon  of  a  child.  But  if  the  child  is  otherwise  a  vigor- 
ous child,  small  injections  of  very  cold  water  may  be  cautiously  ad- 
ministered, with  a  few  drops  of  ether  or  of  alcohd;  and  injections  of 
the  following  bitter  substances  have  been  found  very  useful  in  the 
treatment  of  the  Ascaria  vennievlaris:  Three  or  four  ounces  of  a 
strong  infusion  of  quassia  repeated  three  or  four  times,  or  a  similar 
quantity  of  lime-water ^  have  been  found  of  service.  At  the  same 
time  it  IS  also  well  to  administer  intenially  some  bitter  medicine; — 
for  example,  half  an  ounce  (or  any  dose  suitable  to  the  age  and 
strength  of  the  child)  of  compound  decoction  of  aloes^  taken  m  the 
morning  fasting,  once  or  twice  a  week ;  and  three  ounces  (or  other 
suitable  dose)  of  infusion  of  quassia  may  be  taken  every  morning 
that  the  aloes  is  not  taken. 

Chloride  of  sodium^  to  the  extent  of  an  ounce  in  a  pint  of  quassia 
infusion^  has  also  been  found  a  useful  injection ;  so  also  has  an  enema 
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composed  of  aloeSy  carbonate  of  potash^  and  mucilage  of  starch.  But 
whatever  local  remedies  are  used,  it  is  necessary  to  attend  to  the 
general  health,  which  usually  is  at  fault.  The  digestion  is  gener- 
ally slow  and  imperfect,  the  secretions  from  the  mucous  membrane 
of  the  alimentary  canal  being  abnormal.  For  this  condition,  small 
doses  of  the  extract  of  nux  vomica^  with  sulphate  of  iron^  in  extract 
oi  aentian  or  aloes^  or  in  rhubarb  or  colocynth  pill  mass,  taken  twice 
a  day,  will  be  found  of  great  service.  Pantonine  may  be  of  service 
in  some  cases. 

From  what  has  been  already  written,  it  will  be  seen  how  impor- 
tant it  is,  in  the  treatment  of  all  these  diseases,  to  take  everv  means 
of  utterly  destroying,  by  buminff  or  by  chemical  agents,  all  debris 
or  excreta  whicn  may  be  passed  by  patients  suffering  from  these 
parasites,  and  also  how  necessary  it  is  to  look  well  to  the  purity  of 
all  water  supply  used  either  for  the  purposes  of  food,  drinking,  or 
bathing,  and  to  the  quality  of  pork  or  bacon,  in  connection  with  the 
trichina  spiralis.  ^ 

ACCIDENTAL  PARASITES. 

Of  this  provisionally  named  class,  several  forms  of  which  have 
been  namea,  the  occurrence  of  "  Pentastoma  Constrictum  "  in  the 
human  body  as  a  cause  of  painful  disease  and  death  may  be  given 
as  an  example. 

The  author  had  two  portions  of  lung  and  thre6  portions  of  liver, 
each  containing  an  unusual  parasite,  sent  to  him  from  Jamaica,  in 
Auffust,  1865,  for  the  Museum  of  the  Army  Medical  Department  at 
Netley.  Staff  Assistant-Surgeon  Edward  iJarrett  Kearney,  Esq.,  is 
the  donor  of  the  specimens ;  and  from  his  history  of  the  patient's 
fetal  illness,  the  following  account  has  been  drawn  up : 

On  the  11th  of  January,  1865,  private  Isaac  Newton  was  ad- 
mitted into  the  hospital  of  the  5th  West  India  Regiment,  at  Up 
Park  Camp,  Jamaica,  for  an  attack  of  tonsillitis.  He  was  an  African, 
enlisted  about  eight  months  previously  from  the  slave  depot  at 
Rupert's  Valley,  St.  Helena,  where  all  slaves  captured  in  slave-ships 
are  kept  until  disposed  of.  He  appeared  to  be  about  twenty-one 
years  of  age,  and  of  a  thin,  spare  habit  of  body. 

On  admission  the  tonsils  were  inflamed  and  enlarged,  but  not 
ulcerated  ;  and  there  were  aphthous  ulcers  about  the  tongue.  He 
Buffered  from  headache  and  pain  across  the  back. 

On  the  morning  of  the  14th  he  complained  of  great  pain  in  the 
abdomen,  which  became  tympanitic,  llis  tongue  was  clean,  but 
vividly  red  at  the  edges  and  tip,  and  it  felt  dry  tq  the  touch.  The 
skin  was  very  hot  and  dry  and  harsh,  and  his  pulse  100.  The  pulse 
continued  to  increase  in  quickness ;  sordes  soon  began  to  appear 
about  the  mouth  and  teeth,  and  the  tongue  became  furred  and 
cracked.  Large  moist  crepitation  was  heard  over  the  whole  surface 
of  both  lungs.  He  became  low,  and  disinclined  to  be  spoken  to,  and 
by  six  o'clock  in  the  evening  his  mind  appeared  to  be  confused.  He 
passed  his  urine  and  his  stools  involuntarily  in  bed. 
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On  the  15th  there  was  do  improvement  in  his  condition,  and  at 
ten  o'clock  at  night  he  appeared  to  be  in  much  the  same  state  as 
before,  and  the  bowels  were  confined, 

On  the  16th  he  appeared  livelier  in  the  raomiug,  the  skin  cooler, 
but  still  dry.  He  was  thiretj,  and  sordes  were  Btill  about  the  lipe 
and  teeth.  The  conjunctivae  of  both  eyee  were  stiuned  of  a  vivid 
yellow  color. 

About  nine  in  the  evening  he  became  euddenlv  worse.  His  pulse 
became  very  weak  and  almost  indistinct,  the  skin  cold,  the  coun- 
tenance sunken,  and  covered  with  a  copious  perspiration,  lie  ap- 
peared to  be,  sinking,  and  he  died  at  half-past  ten  that  night. 

Post-rtwrtem  Examination  Fourteen  Hours  afier  Death. — The  general 
appearance  of  the  body  was  that  of  emaciation,  with  yellowness  of 
the  conjunctiva. 

Thorax. — The  subcutaneous  areolar  tiseae  over  the  cheat  and 
abdomen  was  of  a  deep  yellow  color.  The  pericardium,  contained 
about  four  ounces  of  deep  amber-colored  fluid. 

The  Heart  was  large  and  pale,  but  its  substance  waa  otherwise 
nonnat,  and  its  valves  healthy.  The  Lungs  were  both  highly  con- 
gested ;  and  when  ciit  into,  a  bloody  frothy  fluid  exuded  in  quan- 
tity. The  substance  of  both  was  very  friable  and  yellowish  in  color, 
"till  the  anterior  surface  of  the  right  lung  and  near  the  edge  of  i(a 
lower  lo^ie,  one  or  two  yellow  specks  appeared.  They  were  al/out  the  size 
of  a  spangle,  and  when  cut  into,  worms  were  seen  regularly  enrysted  in 
its  substance."  On  the  posterior  surface  of  both  lungs  there  were 
numerous  adhesions  of  long  standing. 

Abdomen. — The  Liver  was  very  large,  extending  into  the  left  hyp- 
ochondrium.  "  Its  surface  was  dotted  over,  both  posteriorly  and  ante- 
riorly, with  about  twenty  or  thirty  yellow  specks  similar  to  those  seen  in 
the  lung."  The  hepatic  substance  appeared  paler  and  rather  more 
soft  than  natural. 

Stomach. — It  was  distended  with  air  and  fluid,  containing  about 
a  pint  and  a  half  of  a  dark-green  colored  fluid.  The  mncoua  mem- 
brane was  congested  in  patches,  in  the  stomach,  and  along  the 
whole  tract  of  the  intestines.  There  was  no  ulceration,  and  no 
appearance  of  Tceni^e,  either  continuous  or  in  proglottides,  could  be 
discovered.     Other  organs  were  healthy. 

Sflioription  of  the  Parasite  and  the  Leiiona  it  Prodnoed — Fig.  27 
represents  a  small  portion  of  the  lung,  with  the  little  worm,  seen  at 
a,  curled  up  in  its  cyst.    The  pleura  has 
Fio.  27.  been  removed,  so  aa  to  expose  tne  "  rings," 

"markings,"  or  " constrictions, "  which  are 
characteristic  of  the  body  of  this  parasite. 
The  pleura  was  opaqne,  and  considerably 
thickened,  probably  m)m  the  irritation  of 
the  parasite. 

The  appearance  of  the  parasite  on  the 
surface  of  the  liver  was  exactly  similar  to 
that  in  the  lune,  and  therefore  it  is  unnec- 
essary to  give  another  drawing;  and  wherever  the  serous  covering 
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of  the  organ  was  suflSciently  transparent,  the  constrictions  of  the 
parasite  could  be  seen  distinctly  shining  through. 

Fig.  28  represents  two  specimens  of  the  parasite  re-  Fio.  28. 
moved  from  their  cysts.  They  are  of  the  natural  size, 
and  one  of  them,  a,  is  much  snorter  than  the  other,  the 
constrictions  being  closer  together:  a  measures  five  lines 
in  length,  b  measures  about  eight  lines.  In  diameter 
they  are  about  one  line.  About  20  to  23  rings  or  con- 
strictions can  be  counted  on  the  elongated  bc3y,  at  tol- 
erably regular  intervals,  and  somewhat  spirally  arranged. 

Fig.  2§  represents  the  two  specimens  of  the  parasite  slightly 
magnified  (about  three  diameters):  a  is 
the  shorter;  b  and  c  are  the  posterior  and 
anterior  aspects  of  the  longer  of  the  two 
worms.  The  head  end  appears  com- 
pressed, so  as  to  be  flat  and  square-shaped 
at  the  end.  It  is  seen  to  be  marked  with 
five  spots  on  the  anterior  aspect,  as  shown 
at  c.  The  posterior  aspect  of  the  flattened 
head,  as  sliown  at  6,  is  comparatively 
smooth.  The  elongated  body  is  rounded, 
and  the  caudal  end  terminates  in  a  blunt- 
pointed  cone.  The  constrictions  appear 
like  folds  of  the  outer  covering  of  the 
worm,  each  fold  overlapping  the  one 
which  follows,  from  the  head  to  the  tail. 
The  body  of  the  parasite  is  rounded,  and 
not  flat,  as  the  tape-worms  or  cysticerci. 

Fig.  30  represents  the  anterior  aspect  of  the  flattened  head  end 
(cephalothorax)  of  the  parasite.  It  is  so  highly  magnified  as  to  show 
the  nature  of  the  Jive  spots  or  marks  shown  in  Fig.  29. 

The  dotted  lines  from  a  and  b  point  to  two  pairs  of  hooks  or 
claws — one  pair  on  each  side  of  a  pit  or  mouth,  c.  The  points  of 
the  claws  indicated  by  a  are  seen  nearly  in  profile ;  those  at  b  are 
directed  more  towards  the  observer.  These  claws  appear  to  be 
implanted  in  socket-like  hollows  or  depressions,  surrounded  by 
much  loose  integument.  These  socket-like  hollows  appear  to  be 
elevated  on  the  summit  of  the  mass  of  tissue  which  lies  underneath 
the  folds  of  integuments  surrounding  the  base  of  the  hooks.     These 

Srts  are  regarded  as  the  feet  of  the  parasite,  and  the  hooks  are  the 
>t  claws. 

The  pit  or  mouth  (indicated  bv  the  dotted  line  to  c)  is  of  an  oval 
shape,  the  long  axis  of  the  oval  lying  in  the  direction  of  the  length 
of  the  worm.  The  lip  or  outer  margin  of  the  pit  is  marked  by  a 
well-defined  thin  line.  There  are  no  spines  nor  nooks  on  the  integ- 
ument of  the  elongated  body. 

From  the  description  and  the  drawings  here  given  it  will  be  seen 
that  the  parasite  corresponds  in  its  specific  characters  with  the 
larval  condition  of  the  "  Pentastoma  constrictum.^^  It  belongs  to  the 
family  acanihotheca  of  Diesing,  and  has  no  structural  connection  with 
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mined  accurately  the  nature  of  the  parasite  he  observed ;  and  he 
also  subsequently  found  two  specimens  of  the  worm  preserved  in 
the  Pathological  Museum  at  Bologna,  which  had  been  removed  from 
the  human  fiver  (Cobbold).  Bilharz  has  since  repeatedly  detected 
in  the  livers  of  negroes  at  Cairo  the  parasite  discovered  oy  Pruner 
in  1847.  Bilharz  and  Von  Siebold  made  this  parasite  the  subject 
of  careful  study ;  and  they  recognized  in  it  a  variety  of  pentastoma 
quite  different  from  that  which  prevailed  in  some  parts  of  Germany. 
They  gave  this  new  variety  the  name  of  Pentastoma  constrictum — 
the  parasite  which  has  proved  fatal  in  the  case  whose  history  Dr. 
Kearney  has  sent  to  me  from  Jamaica.  It  is  the  form  of  pentastoma 
endemic  in  Egypt,  and  hitherto  it  has  only  been  found  in  the  African 
negro.  It  differs  from  the  Pentastoma  denHculatum  (the  larval  form 
of  the  Pentastoma  tcenoides\  "  in  not  being  furnished  with  any  in- 
tegumentary armature  of  spines,  and  in  its  being  a  much  larger 
worm"  (Cobbold,  p.  402).  The  Pentastoma  constrictum  seems  to  oe 
from  eight  to  twelve  times  larger  than  the  Pentastoma  denticida' 
tum^  and  therefore  is  all  the  more  dangerous  from  its  actual  size 
(nearly  an  inch  long) ;  and  when  it  occurs  in  great  numbers,  as  in 
the  present  instance,  it  cannot  fail  to  prove  an  extremely  irritant 
"  foreign  body,"  when  it  escapes  into  a  serous  cavity  like  the  pleura 
or  peritoneum — a  mode  in  which  it  seems  to  cause  death.  The 
latter  (>arasite  (P.  denticulatum)  has  been  fully  described  by  Frerichs, 
and  figured  by  him  in  his  Atlas,  plate  xi,  fig.  9,  as  endemic  in 
Germany  in  the  human  liver — in  which  organ  it  is  considered  to  be 
far  more  common  than  the  echinococcus.*  Frerichs,  however,  re- 
gards the  pentastoma  endemic  in  Germany  as  devoid  of  clinical  im- 
portance, because  it  does  not  give  rise  to  any  functional  derange- 
ment. Not  so,  however,  is  such  the  innocent  history  of  the  Pen- 
tastoma constrictum  as  it  affects  the  Negro  ;  and  after  the  history  of 
the  case  now  given,  the  clinical  importance  of  this  parasite  cannot 
be  disregarded. 

As  to  the  mode  in  which  it  tends  to  cause  death,  the  evidence 
in  this  case,  from  symptoms  and  post-mortem  examination,  seems 
to  point  to  pneumonia  and  sudden  collapse  from  peritonitis.  The 
author  is  able  also  to  verify  this  point  in  the  pathology  of  this 
parasitic  disease  still  more  clearly  from  a  preparation  which  has 
been  in  the  Museum  of  the  Army  Medical  I)epartment  since  1854, 
but  the  nature  of  which  he  could  not  understand  till  the  history 
of  the  case  now  published  was  so  thoughtfully  furnished  by  Dr. 

*  **  In  Germany,"  says  Frerichs,  ^^  the  pentastoma  was  first  found  in  the  human 
liver  by  Zenker,  in  1S54:  it  occurs,  however,  not  only  in  this  gland,  but  also  in  the 
kidneys,  and  in  the  submucous  tissue  of  the  small  intestine  (  Waoveb).  The  para- 
site is  by  no  means  rare  with  us.  Zenker,  at  Dresden,  succeeded  in  finding  it  9 
'times  in  16S  autopsies  (or,  according  to  Kuchenmeister,  80  times  in  200  autopsies). 
Heschl,  in  Vienna,  met  with  it  5  times  out  of  20  autopsies ;  Wagner,  at  Leipsic, 
once  in  10.  According  to  Virchow,  it  is  more  common  in  fierlin  than  in  Central 
Germany.  During  six  months  at  fireslau,  I  (Frerichs)  met  with  it  in  5  out  of  47 
dewd  bodies.  As  a  rule,  there  is  only  one  present ;  in  rare  cases  there  are  only  two 
or  three.  It  presents  the  form  of  a  somewhat  prominent  nodule,  from  1  to  1^  lines 
in  length,  which  is  formed  by  a  firm,  fibrous  capsule,  easily  detached  from  the  sur- 
rounding parts.  The  animal  lies  coiled  up  in  the  interior  of  this  capsule*'  (On 
Di$ea$e»  of  the  Liver,  vol.  ii,  p.  276). 
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Assistant-Surgeon  Dr.  Humphrey  C.  Gillespie,  fSrom  the  prepara- 
tions which  are  now  in  the  Pathological  Museum  of  the  Artny 
Medical  Department  at  K'etley. 

LARVA  OR  GRUB  THE  EXCITING  CAUSE  OF  BULAMA  BOIL. 

My  friend  Dr.  Albert  A.  Gore,  Staft'  Assistant-Surgeon  on  the 
West  Coast  of  Africa,  has  kindly  favored  me  with  the  following 
account  of  this  parasite  and  the  disease  which  it  induces : 

"  This  small  larva  or  grub  is  of  a  white  color,  a  line  or  two  in  length, 
and  is  the  exciting  cause  of  a  boil  occasionally  seen  in  the  Island  of 
Bulama  and  its  neighborhood  (Fig.  32).     When 
magnified  under  a  low  power  (Fig.  33),  it  appears  Fio.  82.* 

to  be  divided  into  a  series  of  joints,  and  covered  )(^ 

with  minute  bulbous  hairs.     On  the  anterior  di-  ^      g« 

vision  are  placed  four  or  five  red  spots  (6),  and  ^*    '  '* 

from  either  side  project  two  hollow  suction  tubes 
(a,  a).  The  posteiior  extremity  seems  to  be  ter- 
minated by  a  blunt  hook.  In  applying  a  higher 
power,  the  bulbous  hairs  turn  out  to  be  a  number 
of  beautiful  black  booklets  (Fig.  34),  which  have  a 
very  pretty  appearance  on  the  white  surface.  A 
faint  outline  of  a  central  cavity  can  be  discerned. 
The  booklets  are  directed  anteriorly. 

**  Symptoms,  Treatment,  &c. — Attention  is  first 
attracted  to  the  part  by  feeling  an  extreme  itchy 
sensation.  On  examination,  a  small  red  pimple  is 
seen.  After  awhile  a  small  serous  discharge  oozes 
from  its  centre,  which  sometimes  seems  to  pulsate. 
If  allowed  to  progress,  it  becomes  a  regular  in- 
flamed boil,  very  painful,  and  often  causing  an  erv- 
sipelatous  blush,  with  inflammation  in  the  neigh- 
boring lymphatics,  and  tenderness  of  the  glands  to 
which  they  run.  On  the  evacuation  of  the  small  abscess  in  the  boll 
these  symptoms  gradually  disappear,  but  a  persistent  red  mark  remains 
at  the  original  seat  of  the  disease.  The  treatment  consists  in  poulticing 
until  the  little  animal  appears,  when  it  can  be  withdrawn.  If  allowed  to 
suppurate,  it  must  be  treated  in  the  usual  way  of  a  boil  under  similar  cir- 
cumstances. The  natives  put  in  a  mixture  of  salt  and  palm  oil,  which 
takes  out  the  little  grub. 

^^  Etiology  and  Pathology. — This  little  worm  cannot  be  the  chigoe  or 
Pulex  penetrans  of  the  West  Indies,  although  it  n^ay  result  from  the  ova 
deposited  by  some  similar  aphanipterous  insect.  The  chigoe  chiefly  at- 
tacks the  toes  or  inter\'als  between  them,  and  causes  a  series  of  painful 
ulcers.  It  is  also  of  a  black  color.  This  small  grub  is  white,  causes  a 
boil  or  two  in  any  portion  of  the  body,  most  commonly  in  the  thigh, 
arm,  or  abdomen;  it  is  sporadic,  although  endemic.  They  have  one 
symptom  in  common — ^viz.,  the  extreme  itchiness.  But  this  is  complained 
of  in  nearly  every  case  of  disease  resulting  from  insect  or  other  living 
organisms." 

*  Natural  size  of  larva  or  grub,  the  exciting  cause  of  Bulama  Boil. 

f  The  same  grub  magnifl^  by  a  low  power:  (a,  a.)  Hollow  suction  tabes;  (6.) 
Fine  red  spots.     The  other  dots  on  the  bodj  are  ho<>kleta. 

X  Two  of  the  hooklett  highly  magnifled.  These  drawings  were  furnished  by  Dr. 
Gore. 
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paraeitic  habits  cansiDg  it  to  reeemble  some  of  the  numeroas  forma 
of  the  Cntstacea.     It  is  not  known  to  cause  disease. 

The  paraeitic  lesions  and  diseases  with  which  these  epizoa  are  as> 
Bociated  may  be  described  &a  follows : 

LOUSINESS— PAfiUruuti. 

Definition. — A  morbid  ttate  in  which  lice  develop  themtelvet  to  such  an 
extent  that  a  pruriginons  eruption  i«  produced  (Prurigo  pedicularis). 
The  tkint  of  persont  liable  to  conttHutional  »kin  diseaaea  in  which  watery 
or  tecreting  eruptioni  (lueh  at  eczema)  prevail,  are  those  mott  favorable 
for  the  development  of  lice. 

Pathology. — Five  forms  of  lice  infest  the  skin  of  man.  One  variety 
is  met  with  on  the  hair  of  the  head— the  Pedicidus  capitis  ;  a  second 
variety  infests  the  other  haiir  parts  of  the  body,  but  especially  the 
pubis ;  and  hence  its  name — Pediculus  pvins ;  the  third  form  lives  on 
the  general  trunk  of  the  body — the  Pediculus  corporis ;  a  fourth  is 
the  P^iculus  palpebrarum  ;  and  a  fifth  the  Pediculus  tabescentium. 

The  first  four  species,  although  they  live  in  close  proximity  to  one 
another,  yet  strictly  limit  themselves  to  the  regions  mentioned.  In 
a  clinical  point  of  view  the  P.  corporis  is  the  most  important. 

1.  3T^  &xiy  Louse  (Fig.  36)  is  of  a  whitish  color,  and  varies  from 
half  a  line  to  two  lines  in  length  ;  the  body  elongated  and  the  ab- 
dominal portion  broad,  its  margins  lobulated  and  covered  with  little 
hairs.  The  thoracic  portion  is  very  narrow,  and  carries  three  legs 
on  each  side.  The  legs  are  hairy,  jointed,  and  terminate  in  claws. 
The  insect  secretes  itself  amongst  the  folds  of  the  clothing,  and 
causes  extreme  itchiness  of  the  skin  where  it  comes  to  feei  Be- 
tween the  irritation  of  the  insect,  the  debris  of  its  exuvise,  and  the 
scratching  of  the  skin  by  the  patient,  ^pu/ix 
arise,  the  summits  of  which  being  torn  otF,  give  P'"-  86.* 

rise  to  a  pruriginous  eruption,  which  may  even 
become  pustnlar.  This  eruption  is  met  with 
most  frequently  on  the  neck,  hack,  and  shoul- 
ders, and  ronnd  the  waist,  the  parts  most  tightly 
embraced  by  the  clothing ;  and  where  the  clothes 
are  most  frequently  gathered  into  folds,  between 
which  the  lice  are  embedded,  and  where  they 
deposit  their  eggs,  or  egg  capsules,  which  are 
crystalline,  shimng,  yellowish,  opaque  bodies. 
The  lice  seem  to  multiply  fastest  where  erup- 
tions such  as  eczema  prevail.  A  case  is  reported 
by  Mr.   Bryant  as  having  occurred   in  Guy's  , 

Hospital,  in  which  the  whole  of  the  body  was     *■'''''■''''' 
literally  covered  with  lice.      The  patient  had  '  *°  uwh.     " 

been  a  governess,  about  thirty  years  of  age ;  and 
the  irritation  was  so  great  that  exconations  and  scabs  were  pro- 
duced.   On  admission  mto  hospital  she  was  put  into  a  warm  bath, 

*  Pedieulu*  eorporti — female  (»ft«r  Ahdkibom]. 
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her  clothes  were  destroyed,  and  eveir  precaution  taken  to  remove 
all  the  insects ;  but  in  two  hours  anerwards  her  hody  was  again 
covered  with  lice,  although  she  had  been  laid  in  a  clean  bed.  She 
was  again  thoroughly  washed,  but  the  vermin  reappeared  imme- 
diately. Some  of  the  insects  and  their  ova  no  doubt  remained  ad- 
beriug  to  the  skin,  hidden  amongst  the  scabs  of  the  ezcoriatioiia ; 
and  fliey  are  known  to  multiply  with  a  rapidity  proportioned  to 
the  favorable  nature  of  the  soil  aftbrded  by  the  moroid  condition  of 
the  skin  of  the  affected  person  (Anderson,  I.  c,  p.  108).  Bernard 
Valentin  relates  the  history  of  a  man,  forty  years  of  age,  aiSicted 
mth  iuBupportable  itching  over  the  whole  body,  and  liaviug  his 
skin  covered  with  little  tuberosities.  The  physician,  unable  to  as- 
suage the  itching,  made  an  incision  into  one  of  the  small  tumors, 
and  gave  exit  to  an  enormous  quantity  of  lice  of  different  forms  and 
sizes.  The  same  operation  was  performed  on  the  other  tumors  with 
a  similar  result  (quoted  by  Anderson,  p.  110).  The  following  in- 
stance is  related  by  Dr.  "W  bitehead,  in  his  work  On  the  Transmis- 
sion from  Parent  to  Offspring  of  some  Forms  of  Disease,  p.  173,  and 
quoted  by  Dr.  Tanner;  A  fartQer,  forty-three  years  of  age,  strong, 
and  of  sanguine  complexion,  contracted  syphiHs  in  April,  1840. 
Seven  months  afterwards  he  suffered  from  secondary  aymptoms.  At 
the  end  of  1841  he  became  so  annoyed  by  the  presence  of  lice  about 
his  person,  chiefly  on  the  trunk, 
Via.  87.»  that  he  sought  again  medical  aid 

and  advice.  lie  was  scrupulously 
clean  in  his  habits,  and  had  never 
before  been  troubled  with  these 
vermin.  They  increased  in  num- 
ber, and  produced  such  mental 
distress  that  fears  were  entertained 
i  for  the  integrity  of  his  intellect. 

Anexaminatiouofthe  skin  showed 
a   multitude   of   irritablo-Iooking 
points-  on  the  front  aud  sides  of 
the  chest,  from  which  nils  could 
be   detached   by  lateral   pressure. 
At  this  period  the  generation  of 
the  lice  was  so  considerable  and 
rapid  that  a  flannel  vest  put  on 
clean  iu  the  morning  was  crowded 
with  them  by  the  end  of  twenty- 
four  hours.    The  usual  remedies 
had  only  a  temporary  effect,  till  iodide  of  potassium  &ikd  pruasic  aad, 
taken  internally,  seemed  to  render  the  system  unsuitable  for  the 
further  development  of  the  vermin. 

2.  The  Head  Louse  (Fig.  37)  is  considerably  smaller  than  the  body 
louse  just  described.  Its  lege  are  larger  in  proportion  to  the  size 
of  the  body  than  those  of  the  P.  corporis;  and  the  abdomen  is  more 
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distinctly  divided  into  seven  segments,  separated  from  each  other 
at  the  margins  by  deep  notches. 

They  propagate  with  astcinishine  rapidity,  and  hy  their  irrita- 
tion produce  an  eczema,  from  which  the  fluid  exudes  abundantly, 
and  crusts  are  formed,  involving  the  cuticular  debris  or  exuvise  of 
the  hee  and  the  remains  of  epidermis.  The  hairs  become  glued 
together ;  partly  by  the  fluid  from  the  eczema  and  partly  by  the 
secretions  of  the  insects  as  they  deposit  their  ova  in  the  capsules 
which  they  fix  to  the  hairs  {Fig.  38).  These  capsules  are  commonly 
called  nits;  and  they  adhere  with  great  tenacity  to  the  hairs. 


3.  TTie  Crab  Louse  (Fig.  39)  has  a  shield-shape,  and  a  much 
broader  body  in  proportion  to  its  size  than  either  of  the  other  two 
forms  of  lice ;  and  there  does  not  appear  to  be  any  distinct  separa- 
tion between  its  thorax  and  abdomen.  It  has  been  met  with  on  all 
the  hairy  parts  of  the  body  except  the  head,  but  more  especially  on 
the  hair  of  the  piiOis.  It  does  not  run  about  like  the  other  lice, 
but  grasps  the  stems  of  the  hairs  with  its  fore  legs,  and  adheres  so 
finniy  that  it  is  difficult  to  remove  it  without  pulling  out  the  hair. 
Tlie  Hifa  or  egg  capsules  are  attached  to  the  hairs  in  the  same  way 

*  ffit,  or  Egg  Capiule  of  ths  Loun,  fixed  to  (b)  a  bair,  b;  the  glutinous  Becretbn 
t  The  Crab  Loiue  (after  Ahdkbsok). 
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as  on  the  head.    Pruriginous  or  eczematous  eruptions,  which  may 
become  pustular,  are  the  results  of  their  existence  (Anderson). 

Treatment  consists  in  the  destruction  of  the  insects  and  soothii^ 
the  irritation.  To  accomplish  the  death  of  the  parasites  the  foE 
lowing  substances  are  efficient — ^namely,  sulphur ^  mercury^  staphisor 
gria^  saJbadiUa^  pyrethmm^  the  essential  oilsj  aiid  alcohol  (Anderson). 

Sulphur  is  used  in  the  form  of  vapor  baths  or  fumigations,  or  the 
simple  or  compound  sulphur  ointment  of  the  pharmacopopia. 

Mercury  may  be  employed  as  simple  mercurial  ointment,  or  by 
fumigations  with  cinnabar^  or  in  solution  of  the  bichloride,  in  the 
proportion  of  two  to  three  grains  to  an  ounce  of  water,  to  which 
some  alcohol  has  been  added. 

Staphisagria  is  employed  as  an  ointment  in  the  proportion  of  an 
ounce  of  staphisaaria  with  four  ounces  of  lard,  or  an  infusion  of 
staphisaaria  may  oe  made  with  vinegar. 

Sabaailla  may  be  used  in  powder  or  as  an  ointment ;  an  ounce  of 
lard  bein^  used  to  incorporate  a  drachm  of  sabadUUu 

The  hair  should  be  cut  short  when  lice  infest  the  head ;  and  a 
lotion  of  the  bichloride  of  mercury^  or  some  of  the  ointments  above 
named,  applied  at  once  to  cause  the  death  of  the  insects.  The  nits 
raay  be  dissolved  away  by  alcohol  or  dilute  acetic  acid  (IIebra).  The 
scalp  should  afterwards  be  repeatedly  washed  in  warm  water  with 
soap,  and  the  eruptions  treated  acconling  to  their  nature. 

Sometimes  the  nits  and  the  debris  of  tne  lice  are  involved  in  the 
substance  of  these  eruptions,  so  that  care  must  be  taken  to  kill  any 
insects  that  may  remain  and  be  so  hidden. 

With  regard  to  body  lice,  it  is  necessary  either  to  destroy  the 
clothes,  or  to  expose  them  to  a  temperature  of  at  least  150°  Fahr., 
by  steaming  them,  or  ironing  them  over  with  a  sufficiently  hot 
iron,  or  to  boil  them.  In  extreme  cases,  such  as  those  relate  at 
page  880,  it  has  been  found  that  a  mixture  of  iodide  of  potassium 
and  prussic  acid  in  full  doses  cured  the  diseased  state  of  the  system 
whicn  favored  the  development  of  lice  in  such  numbers.  After 
sixteen  or  eighteen  doses,  in  the  case  recorded  by  Whitehead,  the 
cure  was  permanently  completed. 

The  Pedicvlus  pubis  is  best  got  rid  of  by  rubbing  a  lotion  of 
bichloride  of  mercury  amongst  the  roots  of  the  hairs,  taking  care 
that  it  is  brought  in  contact  with  every  insect.  The  application 
should  not  only  be  applied  to  the  hair  of  the  puhis^  but  to  that  in 
the  neighborhood,  such  as  that  of  the  scrotum^  periiKRum^  and  anus  ; 
and  the  application  should  be  continued  twice  a  day  for  a  week 
at  least.  Mercurial  ointment  is  equally  efficacious ;  but  care  must 
be  taken  not  to  induce  salivation :  the  hairs,  rather  than  the  skin, 
are  the  parts  on  which  the  lotion  or  ointment  ought  midnly  to  be 
applied. 
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8CAB1E3-STN.,  ITCH. 


Definition. — An  eruption  of  diatinct,  tligktly  acuminated  papulet  or 
veticUg,  accompanied  with  con»tant  itching,  due  to  irritation  caused  by 
the  burrowing  underneath  the  epidermis  of  a  female  Acams  (Aearas 
scabiei  vel  Sarcoptee  homiQis), /or  the  purpose  of  depositing  her  eggs. 

Fathologry. — Tfie  full-grown  itch  spider  or  Acams  is  of  a  whitish- 
yellow  color,  and  is  just  viaible  to  the  naked  eye.  The  female 
(Fig.  40)  varies  in  size  from  4th  to  Jth  of  a  line  in  length,  and  from 


,'j,th  to  Jth  of  a  line  in  breadth.  It  is  of  an  ovoid  form,  broader  an- 
teriorly than  poBteriorly.  The  anterior  segment  carries  the  head 
and  four  limbs,  two  on  each  side  of  the  head,  which  are  set  very 
close  to  it.  The  head  projects  considerably  beyond  the  body,  is  of 
a  rounded  form,  and  marked  by  a  central  fissure  provided  with 
mandibles.  The  limbs  are  altogether  eight  in  number,  the  four 
posterior  limbs  being  placed  about  the  middle  of  the  under  surface 
of  the  body.  These  limbs  are  of  a  conical  form,  tapering  towards  a 
point.  They  are  each  composed  of  several  jointed  segments ;  and  the 
four  anterior  limbs  are  each  provided  with  a  stalked  sucker.  The 
extremity  of  each  of  the  hind  limbe  terminates  in  a  long  curved 
hair  ;  and  several  short  hairs  spring  beside  the  root  of  eacn  sucker 
on  the  anterior  limbs.  The  body  is  marked  by  numerous  regularly 
disposed  wavy  lines ;  the  dorsal  surface  is  convex,  provided  witli 

*  Aearut  teaditi — femkla  (ftfter  Dx.  T.  Amdmsok}. 


884  BPBOIAL  PATHOLOQT — SCABIES. 

numerons  little  angular  epiDes  and  little  round  tubercles,  from  each 
of  which  also  springs  a  short  conical  spine.  From  each  side  of  the 
body  two  hairs  project ;  and  four  project  posteriorly ;  so  titat,  in- 
cluding those  spnnging  from  the  hind  legs,  the  posterior  half  of  the 
body  is  provided  with  twelve  long  hairs. 

'Die  male  Acarus  scainei  (Fig.  41)  is  considerablj  smaller  than  the 

female,  and  the  innermost  pair  of  posterior  limbs  are  provided  with 

stalked  suckers  as  well  as  the  anterior 

^'o-  *'■  limbs  ;  while  the  parts  corresponding  to 

the  genital  organs  are  very  distinctly 

marked  (Hebra,  Amdbrsos). 

It  is  now  impossible  to  say  who  dis- 
covered the  itch  insect,  Avenzoar  hinted 
at  the  existence  of  an  insect  in  the  veM- 
cles  of  itch ;  but  Moufet,  in  bis  TTieairum 
Insectoram,  first  mentioned  it  in  a  par- 
ticular  manner   in   1663.     Hauptmaun 
first  published  -a  figure  of  it,  and  repre- 
sented it  with  six  feet.     Redi  Lorenzo, 
Oestoni,  and  Bonomo  examined  numbers 
of  them,  having  removed  them  from  the 
papules  or  vesicles  of  the  skin.     They 
discovered  also  the  eggs  of  the  parasite, 
and    even    observed    their    extrusion. 
Morgagni,  Linnteua,  De  Geer,  Wichmann,  and  Waltz  confirmed 
these  ODservations ;  but,  nevertheless,  the  existence  of  the  parasite 
up  till  1812  was  still  called  in  question.     About  this  time,  there- 
fore, a  considerable  prize  was  oftered  by  the  Parisian  Academy  of 
Sciences  for  its  demonstration ;  and  M.  Galfee,  an  apothecary  of  the 
St.  Louis  Hospital,  tempted  by  the  reward,  is  said  to  have  defrauded 
the  Academy  and  gained  the  prize  (Anderson).    His  investi^tions 
are  reported  to  have  been  witnessed  by  many  members  of  the  In- 
stitute ;  but,  nevertheless,  he  managed  to  conceal  beneath  the  nail 
of  his  thumb  the  common  cheese-mite,  and  having  opened  with  a 
lancet  the  pustule  of  a  patient  affected  with  scabies,  be  dexterously 
produced  the  cheese-mite  from  beneath  his  nail,  pretending  to  have 
removed  it  from  the  patient  (Andbrbon).     Many  others  attempted 
to  find  the  Acarus  in  the  pustules  or  vesicles ;  and  the  circumstance 
of  such  men  as  (Jaleoti,  Chiarugi,  Biett,  Lugol,  and  Mourouval 
having  failed  in  finding  the  animal,  occasioned  fresh  doubts  regard- 
ing its  existence.     Their  failures  arose  from  having  followed  the  cue 
given  them  by  M.  Galfes,  in  searching  for  the  parasite  in  the  papules 
or  vesicles.     Moufet  had  long  before  stated  that  they  were  not  to 
be  found  in  the  pustules,  but  by  their  sides.     Casal  made  nearly  a 
similar  observation ;  and  Dr.  Adams  remarks  that  they  are  not 
found  in  the  vesicles,  but  in  a  reddish  line  going  off  from  one  of  its 
aides,  and  in  the  reddish  firm  elevation  at  the  termination  of  this 
line,  a  little  distance  from  the  vesicle.     Seventeen  years  after  Ual^' 
demonstrations   the   Academy  discovered,  through   Raapail,  that 
they  had  been  defrauded  ;  and  in  1834  M.  Henucci,  a  medical  student 
from  Corsica,  showed  the  physicians  of  Paris  the  mode  of  discover- 
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ing  the  Acarus^  which  is  the  same  method  as  that  which  had  been 
formerly  mentioned  by  Dr.  Adams.  Since  that  time,  as  Rayer  re- 
marks, fhe  existence  of  the  A.  scabiei  has  been  placed  beyond  a 
doubt;  and  after  the  demonstrations  of  MM.  Lemerv,  Gras,  and 
Renucci  (all  of  whom  showed  him  the  method  of  detectmg  it),  Rayer 
has  been  able  to  extract  it  several  times  himself.  Raspau  has  given 
an  excellent  description  and  figure  of  the  parasite.  M.  Albin  Gras 
enters  into  researches  as  to  the  share  it  has  in  producing  the  erup- 
tion, and  he  instituted  experiments  on  the  Acarus  itself,  which  have 
an  important  bearing  on  the  treatment  of  scabies.  The  habits  and 
natural  history  of  the  parasite  have  been  carefully  investigated  by 
Hebra ;  and  Dr.  Anderson  has  given  an  excellent  account  of  these 
investigations,  from  which  this  description  of  the  parasite  and  the 
disease  is  mainly  taken.  [*] 

[The  question  whether  the  acarus  can  be  transferred  to  man  from  ani- 
mals seems,  notwithstanding  some  difference  of  opinion  amongst  derma- 
tologists, to  be  resolved  in  the  affirmative.  Hardy f  has  expressed  his 
belief  that  the  acari  in  animals  produce  in  the  human  subject  only  tem- 
porary prurigo,  requiring  no  treatment ;  but  Hebra  states  that  he  has  re- 
peatedly seen  scabies  transmitted  from  animals  to  man  in  the  menagerie 
at  Schonbrunn,  and  he  believes  that  the  Sarcoptes  equi,  S.  canis,  S.  suis, 
S.  cati,  S.  cuniculi,  of  Gerlach,  S.  scabiei  crustosae,  S.  vulpis,  S.  caprse,  S. 
squamiferus,  and  S.  minor,  of  Fiirstenberg,  are  all  varieties  of  the  same 
animal.  He  has  found  the  acarus  in  the  camel,  the  Egyptian  sheep,  and 
the  ferret.  Kuchenmeister  says  that  the  acari  of  the  lion  and  cat  may  be 
identical  with  the  acarus  in  the  human  species ;  Eichstadt  found  in  the 
crusts  of  a  mangy  horse  acari  scabiei ;  and  Fiirstenberg  has  seen  them  in 
the  horse,  the  lion,  the  llama,  the  ape,  and  Neapolitan  sheep.] 

The  discovery  of  the  male  Acarus  is  claimed  by  several  observers. 
According  to  Hebra,  it  was  first  discovered  Dy  Danielssen  and 
Boeck  in  Norwegian  scabies.  According  to  Dr.  Anderson,  M. 
Bourgogne,  the  maker  of  microscopic  preparations  in  Paris,  claims 
to  be  the  discoverer.  According  to  Devergie,  the  honor  is  due  to 
M.  Lanquetin,  a  pupil  of  St.  Lofis. 

[The  Germans  give  the  credit  of  the  discovery  to  both  Kramer  and 
Eichstadt.  The  former  found  it  in  1845,  but  published  his  description 
and  drawings  in  1846. 

.  Lanquetin  states  that  previous  to  his  discovery  of  it  in  1851,  he  had 
seen  one  before  in  the  cabinet  of  M.  Bourgogne,  who  got  it  from  an 
employd  at  the  St.  Louis  Hospital  (Notice  sur  la  Oale^  1859.)] 

It  is  the  female  only  which  burrows  in  the  epidermis  of  the 
human  skin.  All  the  male  Acari  go  free  on  the  surface  of  the  epi- 
dermis, where  sexual  intercourse  between  male  and  female'  Acari  is 
said  to  take  place.     When  an  impregnated  female  is  placed  on  the 


*  [On  the  Parasitic  Affections  of  the  Skin,  By  T.  McCall  Anderson,  M.D.,  Lon- 
don. 1861.1 

t  [Hardy,  Lemons  aur  les  Maladies  de  la  Peau,  Profess^es  k  rHdpital  St.  Louis. 
2idme  partie,  2i^me  ed.     Paris,  1868.] 
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surface  of  the  skin,  it  seeks  a  suitable  spot  to  penetrate,  and  raising 
its  head  at  right  angles  to  the  surface,  it  digs,  burrows,  or  eats  its 
way  between  the  scales  into  the  deeper  layers  of  the  epidermis, 
where  it  imbeds  itself,  derives  nourishment,  and  goes  through  the 
process  of  {>arturition  till  she  dies.  Having  found  a  suitable  place, 
an  esg  is  laid,  and  each  day  another,  the  animal  penetrating  a  little 
further  each  time,  leaving  its  deposited  eggs  to  occupy  the  space 
previously  inhabited  by  itself.  Tne  direction  of  the  canal  is  oblique 
[but  horizontal  through  the  rete  mucosum],  the  portion  first  formed 
being  of  course  nearest  the  surface.  As  the  old  epidermis  is  thrown 
oft*,  new  layers  of  cuticle  beine  formed  from  the  deeper  strata,  the 
first-laid  eggs  are  gradually  thrust  upwards  to  the  surface,  where 
they  are  finally  extruded,  while  the  recently  deposited  ova  remain 
in  the  canal  close  to  the  parent  female,  whose  instincts  lead  her 
to  make  the  canal  in  such  a  way  that  her  eggs  reach  the  surface 
about  the  time  the  young  ones  are  ready  to  come  out  of  the  shell. 
The  newly  hatched  Acari  (males  and  females)  having  arrived  at 
the  surface,  crfiwl  about  the  skin,  and  enter  into  sexual  congress. 
The  females  in  due  time  become  impregnated,  and,  like  their  parent, 
repeat  the  process  of  burrowing  and  parturition  just  described. 

[It  may  either  proceed  at  once  to  bury  itself,  or  it  may,  after  awhile, 
leave  off,  and  begin  again  at  a  new  spot.  In  penetrating  the  superficial 
part  of  the  epidermis,  it  seems  to  have  some  trouble;  its  first  position  is 
almost  vertical  to  the  skin,  and  it  supports  and  braces  itself  by  the  long 
bristles  which  project  from  the  hinder  part  of  its  body.  Once  through 
the  epidermis,  its  steps  are  rapid,  and  it  is  thoroughly  buried  in  from  ten 
to  twenty  minutes.  It  attacks  by  preference  those  parts  of  the  skin 
where  the  cuticle  is  thinnest,  and  a  favorite  site  is  the  mouth  of  a  hair- 
foUicle.] 

The  length  of  time  which  intervenes  between  the  laying  and 
hatching  of  an  egg  is  said  to  he  fourteen  days;  and  as  the  Aaarus 
is  found  to  lay  one  egg  daily,  there  are  rarely  more  than  fourteen 
eggs  in  one  canal  at  a  time.  • 

[The  number  of  ova  deposited  by  a  single  acarus  varies ;  Hebra  has 
seen  twenty-six  in  one  cuniculus;  and  Gudden'*'  counted  fifty-one  in  a 
canal,  with  the  parent,  containing  ova,  at  the  bottom.  To  determine  the 
rapidity  with  which  they  are  laid,  and  which  is  said  to  depend  on  the  age 
and  degree  of  vitality  of  the  acarus,  Gudden  put  on  the  skin  of  an  unin* 
fested  person  an  acarus,  which  had  laid  already  but  three  ova,  and  which 
had  another  ready  to  be  deposited ;  the  subject  was  kept  all  day  in  a 
moderately  warm  room ;  at  the  end  of  five  days,  the  cuniculus  was  cut 
out  and  contained  eleven  eggs.  The  acarus  takes  six  or  seven  weeks  for 
its  development  from  the  ovum  to  its  being  impregnated.  In  about 
three  months  after  the  skin  becomes  the  "  bearer "  of  a  fertile  mother- 
acarus,  a  person  will  generally  be  covered  with  an  eruption  of  scabies 
(Gudden).] 


♦  [Beitrag  Zur  Lehre  von  der  ScabieSf  von  Dr.  Gudden.    "Wiirzburg,  I86S.3 
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The  canals  (cuniculi)  [sillons  of  the  French,  milbengdnge  of  Hebra] 
which  the  female  Acari  burrow  have  a  serpentine  shape,  and  vary 
from  half  a  line  to  three  lines  long.  Hebra,  and  Dr.  Reid,  of  Glas- 
gow, have  seen  them  three  or  four  inches  in  length ;  and  Hebra 
mentions  that  they  sometimes  completely  surround  the  wrist,  like  a 
bracelet.  These  canals  have  generally  a  whitish  dotted  appearance, 
the  dots  corresponding  to  the  ova  in  the  canals ;  and  at  the  extrem- 
ity of  each  canal  is  a  little  whitish  elevation,  which  corresponds  to 
the  site  of  the  parturient  or  defunct  female  Acarus.  This  whitish 
elevation  is  generally  about  a  quarter  of  a  line  distant  from  the 
papule  or  vesicle ;  9,nd  the  skin  should  be  cleaned  before  endeavor 
mg  to  detect  it. 

[The  two  extremities  of  the  cuniculus  are  the  "head"  and  "tail,"  the 
first  being  the  entrance-point  of  the  acarus,  and  is  whiter  than  the  "tail," 
where  the  animal  may  be  found  as  a  sharply  defined  roundish  point, 
rather  deep-seated. 

The  appearance  of  the  cuniculus  is,  however,  modified  (1.)  by  site:  as 
just  described,  it  is  found  on  the  hands  and  feet,  and  elbows  and  knees ; 
but  on  the  other  parts  of  the  body  tkese  appearances  are  modified  by  the 
development  of  a  vesicle  or  pustule  beneath  the  cuniculus.  The  vesicles 
commonly  begin  at  the  head  of  the  passage,  but  frequently  extend  be- 
neath it,  so  that  it  lies  on  their  roof.  The  position  of  the  parasite  is  al- 
ways beyond  the  area  of  the  vesicle,  or  pustule,  and  when  a  crust  is 
formed  the  parent  animal  is  never  found  in  it,  though  it  may  contain 
ova,  and  possibly  be  capable  of  propagating  the  disorder.  (2.)  Another 
modification  is  a  white  dotted  line  on  the  summit  of  a  red  elongated 
eminence;  it  is  found  in  the  neck  and  back,  in  tubercular  elevations 
(Cazenave),  and,  occasionally,  on  the  penis,  fold  of  arm-pit,  umbilicus, 
nipple,  and  on  all  parts  of  the  body  exposed  to  long  pressure  from  sit- 
ting or  lying  (Hebra).  In  infants  the  passages  may  present  this  form 
on  any  part  of  the  body.  (3.)  In  old  cuniculi  the  "head"  disappears, 
and  a  red  spot  with  a  white  edge  continuous  with  the  sides  of  the  pas- 
sage is  left,  giving  to  them  a  retort  shape  (Hebra).'*' 

Their  color  varies  with  their  position,  and  the  degree  of  cleanliness  of 
the  subject.  On  the  hands  and  feet  of  the  lower  classes  they  are  usually 
black ;  in  those  who  wash  often  these  parts,  white ;  on  the  penis,  buttock, 
elbow,  and  knee,  they  are  generall}'^  white.  The  dotted  appearance,  Gud- 
den  asserts,  is  due  to  the  breathing-holes  in  the  roofs  of  the  passages, 
which  he  and  Bourguignon  are  positive  exist  there,  and  which  Hebra  as 
positively  denies.  Hardy  and  Bazinf  believe  them  to  be  due  to  the  small 
black  faeces  of  the  acarus ;  and  Hebra  says,  and  probably  truly,  that  they 
are  simply  caused  by  dirt,  which  has  so  thoroughly  penetrated  that  it 
cannot  be  removed  by  washing  or  friction. 

The  most  frequent  sites  of  cuniculi  are  the  hands  and  feet.  In  women, 
the  line  of  junction  of  the  inner  side  of  the  foot  with  the  dorsum  is  a 
common  site  (Hebra).  Acari  have  been  extracted  from  the  forehead 
(Lanquetin,;^  Hillier),  from  within  the  lower  eyelid,  from  a  cuniculus 


*  rVirchow'8  Uandlnich  der  Speciellen  Pathologie  und  Therapie.  Dritte  Band, 
1864.] 

t  [X/ffww  Thioriqi4ea  et  CUniques  irur  Us  Affections  Cuianees  ParasiiaireSy  par  le 
Dr.  Bazin,  Paris,  1868.] 

X  INoiiee  sur  la  OaU^  et  sur  VAnimaleuU  qui  laproduiL  Par  Eugene  LanquetiOi 
Paris,  1859.] 
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which  was  on  its  free  edge,  in  an  infant  (AcztAB-TrBXNKi) ;  and  Hebn 
found  a  beautiful  cuniculus,  containing  an  acarus  and  eight  ova,  within 
the  urethra,  about  a  line  &om  the  meatus.] 

After  the  death  of  the  mothir  Acarus,  [the  duration  of  whof<e 
life  ie  from  three  to  four  montha  (Gddden,)]  the  epidemiia  which 
covered  in  the  canal  givea  way,  ae  the  cuticle  grows  and  desqua- 
mates ;  there  is  then  left  at  first  a  depression,  or  open  ragged  fur- 
row, bounded  on  each  aide  by  a  ragged  edge  of  epidermis ;  and  as 
these  edges  become  dirty,  the  remains  of  the  canal  present  a  dirty 
ragged  hne.  Besides  the  Acarus  and  its  eggs,  numerous  little  oval 
or  rounded  blackish  spots  are  seen  in  these  canals,  which  are  sup- 
posed to  be  the  excreta  of  the  parasites ;  and  after  the  female  baa 
once  entered  its  canal  it  is  unaole  to  recede,  owing  to  the  spines  on 
its  body,  which  project  backwards.  It  therefore  dies  in  the  canal 
when  parturition  is  finished.  The  eggs  of  the  Acarus  vary  much 
in  size,  according  to  their  age  and  development ;  and  just  before 
the  larva  has  burst  its  shell,  the  egg  is  almost  as  large  as  the  male 
Acarus.  In  the  earliest  stages  the  egg  is  very  small,  and  filled  with 
a  granular-like  matter  (Fig.  42,  a). 


& 


It  grows  in  the  canal ;  and  as  it  increases  in  size  its  contents 
seem  to  shrink  and  recede  from  the  shell,  and  to  have  a  distinct 
enveloping  membrane.    The  bright  yellow 
Pro-  *8.t  color  of  the  embryo  contrasts  strongly 

with  the  clear,  almost  colorless,  walls  of 
the  eggshell  (Fig.  42,  b,  c,  d).  The  head 
and  legs  of  the  embryo  soon  become  dis- 
tinctly visible,  and  at  last  the  whole  foim 
of  the  Acarus  (Fig.  42,  c,  d).  Finally,  the 
shell  bursts,  and  the  yonng  Acarus  es- 
capes, leaving  its  shrivelled  envelope  (e) 
behind.  The  larva  or  young  (Fig,  43) 
ditfers  from  the  full-grown  insect  m  the 
possession  of  two  hina  limbs  only,  in  place 
of  four.  By  and  by,  however,  it  casts  its 
coat,  and  then  appears  with  eight  legs ;  and  sometimes  even  the 
full-grown  Acarus,  with  its  eight  legs,  may  be  seen  inside  of  its  old 

*  (a.)  Eeg  in  the  Brat  itage;  (A.)  In  the  second  iUjec  tbeir  granular  contents 
being  yellow  ;  (e,)  E^g  in  the  third  ttage,  the  form  of  the  Acarua  becoming  ap- 
TArent ;  {d.)  The  egg  in  the  fourth  stage,  the  Ataru*  having  broken  lbs  shell ;  {«.) 
Eggehell  after  the  escape  of  the  Aeanu  (after  Dr.  T.  AfDBlieoif }. 

f  Larva  or  young  Aearut  toabiei — hSTing  only  two  bind  legs  (after  Br.  T. 
ANOBaaoM). 
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six-leffged  skin,  and  thus  renders  the  history  of  its  development 
compTete. 

[Gudden  states  that  the  acarus  moults  three  times.  According  to  him, 
the  acarus  is  characterized  hefore  the  first  moult,  not  only  hy  its  six  legs, 
hut  also  hy  having  only  two  hristles  at  the  posterior  extremity  of  its  body, 
and  ten  of  the  longer  spines  on  its  back.  With  its  eight  legs  it  acquires 
also  four  bristles  and  twelve  spines,  and  after  the  second  moult,  fourteen 
spines.  The  sexual  organs  are  not  apparent  before  the  third  moult,  and 
the  male  and  female  differ  in  the  number  of  their  spines,  the  female 
retaining  fourteen,  whilst  the  male  loses  two,  and  has  only  twelve.  While 
it  is  changing  its  skin  it  inhabits  small  cavities  in  the  skin,  similar  to 
those  formed  by  the  young  acari. 

The  young  acari  on  leaving  the  shell  almost  directly  quit  the  cuniculi, 
through,  Gudden  maintains,  the  breathing-holes  in  the  roof,  and  begin  to 
move  over  the  body  very  actively,  and  soon  imbed  themselves :  the  pas- 
sages which  they  form,  however,  are  very  short, — ^less  than  a  line  in 
length.  Gudden  says,  the  young  acari  penetrate  the  skin  more  deeply 
than  the  mother,  and  cause  more  irritation,  their  bite  being  often  followed 
by  a  small  papule  or  vesicle,  in  which  exudation  shows  itself  on  the  second 
day.  Before  this  time,  the  animal  has  usually  moved  off  to  another  part 
of  the  skin,  and  this  makes  the  young  acari  difficult  to  detect,  and  the 
diagnosis  of  the  disease  uncertain.  Gudden  thinks  that  a  diagnosis  may 
sometimes  be  made,  in  slight  cases  of  scabies,  and  in  which  none  of  the 
larger  cuniculi  can  be  found,  by  cutting  off  the  heads  of  some  of  the 
papules  or  vesicles,  and  examining  them  by  the  microscope,  without 
varnish  to  make  them  transparent.  The  entrance  of  the  passage  formed 
by  the  young  acarus  can  then  be  made  out ;  when  the  light  comes  from 
below  the  dark  edge  of  the  opening  looks  dark.  To  obtain  specimens  of 
the  young  animal,  oil  of  turpentine  may  be  rubbed  over  the  suspected 
portion  of  the  skin,  which  killing  them,  they  will  be  found  in  the  papules 
or  vesicles  which  first  appear  on  the  part  to  which  the  turpentine  was 
applied.] 

Symptoms. — The  phenomena  of  the  eruption  of  scabies  are  more 
often  papular  than  vesicular ;  and  the  markedness  of  these  phenom- 
ena depend  partly  on  the  length  of  time  that  the  person  has  been 
affected,  the  number  of  Acari  developed,  and  the  degree  of  sensi- 
bility of  the  skin.  It  is  known  to  infect  sheep  and  dogs  (Youatt)  ; 
and  therefore  hair  does  not  preclude  its  existence ;  but  it  seems  to 
prefer  delicate  parts  of  the  skin — for  example,  the  inner  surfaces  oi 
the  finffers,  ana  folds  of  the  skin  between  the  finders,  the  wrists 
and  paTms  of  the  hands,  the  penis  in  the  male  and  nipples  in  the 
female,  as  well  as  the  hips,  the  feet,  the  umbilicus,  and  axillte. 

Itching,  increasing  at  night,  first  attracts  attention,  and  is  a 
characteristic  symptom.  It  becomes  general  all  over  the  body,  and 
the  scratching  aggravates  the  eruption.  The  prurigo  of  itch  is 
generally  most  expressed  on  the  forearm,  lower  part  of  the  abdomen, 
and  the  upper  and  inner  part  of  the  thighs.  Vesicular  eruption  is 
most  usual  on  or  about  the  fingers  and  nipples  of  females ;  and 
pustules  may  be  met  with  in  children  whose  skin  is  delicate, 
especially  on  the  hands,  feet,  and  hips. 

[Hebra  would  seem  to  bound  the  part  played  by  the  acarus  in  scabies 
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to  that  of  a  passive  carrier  of  the  disease.  He  is  no  believer  in  the  migra- 
tory instincts  of  the  animal;  once  embedded  in  the  skin,  according  to  the 
eminent  Vienna  dermatologist,  it  is  quiet,  and  is  transferred  from  ODe 
part  of  the  body  to  another,  or  even  to  other  persons,  by  the  finger  nails 
of  the  patient,  who,  scratching  the  papules  or  vesicles,  tears  them  open, 
and  digs  out  the  young  insects  and  the  ova.  In  carrying  out  his  crotchet, 
he  goes  so  far  as  to  say  that  in  no  case  is  the  site  of  the  cuniculi  and  that 
of  the  eruption  the  same ;  for  whilst  the  former  are  chiefly  found  on  the 
hands,  feet,  penis,  &c.,  the  eruption  is  most  abundant  on  the  anterior 
parts  of  the  body,  between  the  mammae,  and  the  knees,  chest,  abdomen, 
thighs — ^parts  of  the  body  most  accessible  to  scratching,  to  relieve  the 
vague  itching  felt.  Hardy  says,  that  most  generally  the  initial  site  is 
the  penis,  and  that  it  is  transferred  to  the  fingers  by  scratching.  The 
wanderings  of  the  young  animal  have  been  satisfactorily  proved  by  Gud- 
den  and  others,  and  he  has  shown,  too,  that  on  parts  of  the  body  where 
scratching  was  impossible,  papules  and  vesicles  have  made  their  appear- 
ance,  incontestably  due  to  the  presence  of  3'oung  acari  at  points  quite 
distant  from  the  spot  where  the  mother  acarus  nested.  It  is  true  that 
there  is  no  constant  relation  between  the  intensity  of  the  local  irritation 
and  the  abundance  of  the  eruption  and  the  number  of  acari ;  and  in  the 
pustular  scabies  of  children  there  are  sometimes  but  few  cuniculi. 

For  the  artificial  production  of  the  disorder  Gudden  proposes  to  e3ctract 
carefully  an  acarus  from  a  recent  cuniculus,  and  then  to  cut  off  the  por- 
tion of  skin  containing  the  cuniculus,  and  examine  it  under  the  micro- 
scope ;  if  ova  are  present,  it  is  certain  that  the  animal  will  deposit  others. 
Hebra  recommends  that  the  whole  cuniculus  be  snipped  off  with  a  pair  of 
scissors  and  applied,  as  a  surer  way. 

The  itch  insect  is  sensitive  to  the  infiuence  of  temperature,  heat  render- 
ing it  active,  and  cold  making  it  motionless.  Whenever  the  warmth  of 
the  skin  is  raised,  by  exposure  to  the  sun's  rays  or  to  the  fire,  by  the 
body  becoming  warm  in  bed  or  on  exercise,  its  nimbleness  is  increased, 
and  the  consequent  irritation  aggravated,  as  those  suffering  from  scabies 
so  well  know  by  the  terrible  itching  it  causes,  and  the  relief  which  cool- 
ing the  surface  brings.  As  a  general  rule  too,  those  parts  of  the  body 
which  are  uncovered  at  night  remain  uninfested.  Gudden  mentions  the 
case  of  an  itch  patient,  a  woman,  who  being  put  into  a  strait  jacket,  her 
hands  and  feet  were  always  cold,  and  did  not  become  thoroughly  warm 
even  when  in  bed ;  whilst  there  was  a  great  number  of  acari  on  the  trunk, 
none  could  be  detected  upon  the  hands  or  feet ;  there  were  a  few  cuniculi 
on  the  inner  side  of  the  arm,  which  was  fixed  to  the  body.  The  common 
site  of  the  cuniculi,  as  has  been  observed  already,  is  on  those  parts  of  the 
body  most  exposed  to  pressure.  In  such  as  sit  for  a  long  time  on  hard 
benches,  as  cobblers,  tailors,  weavers,  the  eruption  is  found  on  the  but* 
tocks,  whilst,  it  is  said,  joiners,  carpenters  and  bricklayers  never  have  this 
part  of  the  body  affected.  In  women  the  cuniculi  are  found  in  most 
abundance  where  girdles  and  straps  have  pressed  upon  the  skin.  The 
skin  beneath  tight  garters,  trusses,  or  any  band,  and  even  a  crutch,  is 
often  affected  (Hebra).  The  penis,  and,  in  infants,  the  buttocks,  are  a 
common  seat.  The  disease  is  much  more  frequent  in  winter  than  in 
summer,  for  in  an  average  of  eighty  cases,  which  daily  present  themselves 
for  treatment  at  the  St.  Louis  Hospital,  Paris,  in  winter,  there  are  hardly 
more  than  ten  in  summer,  which  Hardy  attributes  to  the  ))oorer  class 
sleeping  and  huddling  more  together  in  winter  than  in  summer,  in  order 
to  keep  warm  by  bodily  heat.  Hebra,  however,  attaches  but  little  im- 
portance to  the  influence  of  temperature  on  the  habits  of  the  acarus,  or 
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the  site  of  the  eruption,  which  he  refers  to  the  irritatioD  of  the  skin  from 
presBure,  or  chafing.'^ 

There  is  a  Bevere  form  of  ocabiee  common  in  Korwaj  and  some 
parte  of  contiaeotal  Europe,  in  which  the  greater  portion  of  the 
skin  of  the  body  becomefl  thickened,  the  natural  furrows  increase 
in  depth,  the  pigpoentary  deposit  is  greatly  augmented,  and  a  fine 
white  desquamation  covers  the  surface.  Here  and  there  papules 
may  be  seen,  either  with  dots  of  coagulated  blood,  or  with  whitish 
cmste  on  their  summits.  In  these  crusts  portions  of  Acari  and 
their  ezuvis,  excrements  and  eggs  may  be  found.    The  hairy  scalp, 

Pio.  «.t 


covered  with  a  crust  which  adheres  firmly,  of  a  bark-like  consistence 
and  yellow  color,  is  studded  with  fine  openings  for  the  hairs,  which 
are  glued  together.     On  the  under  surface,  and  in  the  furrows  of 

*  [For  an  eicellent  brief  of  thu  "  Recent  Reaearchei  on  Scabira  "  tbe  reader  maj 
COnault  the  Britith  and  Foreign  Mcijieo-Chirirryieal  Heviem,  vol.  ixxvi,  1866. — 
Editor.] 

t  Cru«l  from  a  ca»e  of  the  so-called  Seabua  Nontgiea  which  occurred  in  'Wflctc- 
bnrfF. — (a,  a,  a.)  Eggi  of  the  Aeai-ut  in  various  ilageii  of  development;  (A,  b.)  Gm- 
■he1l«i  (c,  c.)  FragmenU  of  Acari;  {d.  d.)  Fenisle  Aeanu;  {».)  Larva.  The  liule 
oval  irregular-ihaped  ma«sei  are  presumed  to  be  the  excrement  (after  Akdkudm). 
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thifi  crust,  multitudes  of  Acari  may  be  seen.  Such  are  the  main 
features  of  a  case  recorded  by  Bergh,  of  Copenhagen,  and  related  by 
Dr.  Anderson  in  his  excellent  little  treatise  alrea^  referred  to.  The 
itching  was  intolerable.  The  crusts  were  principally  composed  of 
the  AcaruSy  its  exuviee,  excrement,  eggs,  and  egg-husks  (Fig.  44).  A 
piece  of  the  most  superficial  and  dense  part  of  the  crust,  less  than 
half  a  line  square,  contained  2  female  Acariy  8  six-legged  young,  21 
pieces  of  Acari^  6  eggs,  58  eggshells,  and  about  1030  pieces  of  excre- 
ment. "  In  the  deepest  and  softest  parts  of  the  crusts,  amongst 
the  remains  of  deceased  generations — ^partly  in  holes  and  passages, 
partly  between  particles  of  the  crusts,  partly  on  their  firee  surfaces, 
masses  of  living  Acari  wallowed  and  tumbled  about."  The  oases 
in  which  such  a  severe  form  of  scabies  has  occurred  have  been 
characterized  by  extreme  filth  and  neglect  of  treatment,  and  the 
irritation  and  course  of  the  disease  has  tended  to  a  fatal  termination 
by  pneumonia  and  hyperaemia  of  the  brain. 

Treatment. — Such  applications  are  to  be  made  to  the  skin  that, 
while  they  tend  to  kill  the  Acari^  they  wijl  not  increase  the  irrita- 
tion of  the  dermis ;  and  if  the  Acari  are  thus  destroyed,  the  erup- 
tions will  in  general  subside  in  due  course. 

If  much  irritation  of  the  skin  prevails,  warm  baths  are  to  be 
prescribed,  and  opium  may  be  given  internally. 

In  healthy  adults  the  whole  body  of  the  patient  ought  first  of  all 
to  be  thoroughly  scrubbed  over  with  good  black  (soft)  soap,  and 
the  process  continued  for  at  least  half  an  hour.  The  patient  should 
then  get  into  a  warm  bath,  in  which  he  should  remain  for  another 
half  hour.  Having  thus  washed  and  dried  himself  thoroughly,  he 
is  to  rub  himself  over  with  the  following  ointment: 

B.  Subcarbonatis  Potassse,  5J ;  Sulphuris,  5ij ;  Axungise,  §xij.  Misce. 

[The  ointment  used  at  the  St.  Louis  Hospital,  Paris,  by  Dr.  Hardy — 
who  revived  the  method  introduced  by  Bourdin  (1812)  and  materially 
abridged  the  time  employed — ^is  composed  of  sulphur  ointment,  to  which 
subcarbonate  of  potash  is  added  in  the  proportion  of  half  a  drachm  to 
the  ounee ;  3  to  4  oz.  of  ointment,  and  1  lb.  of  soap,  are  used  to  one  pa- 
tient.   The  ointment  is  made  more  certain  by  adding  f^j  oleum  anisL] 

Next  morning  a^warm  bath  is  to  be  taken,  to  clean  the  surface 
of  the  body  from  the  remains  of  the  anointing  of  the  previous 
night.  The  cure  ought  now  to  be  complete,  so  far  as  the  destruc* 
tion  of  the  Acari  are  concerned  (Hardy,  Helmerich,  Anderson). 
The  genuine  pomade  of  Helmerich  is  on^third  stronger  than  that 
which  has  been  just  quoted  from  Dr.  Anderson,  who  considers  it 
too  irritant.  The  potash  in  the  black  soap  and  ointment  acts  as  a 
solvent  of  the  epidermis,  and  thus  allows  the  sulphur  to  come  into 
more  immediate  contact  with  the  Acarus.  A  warm  bath  and  plenty 
of  hot  water  ablution  completes  the  cleansing  process. 

The  treatment  may ,  however,  be  inapplicable  to  children,  females, 
and  men  with  delicate  skins,  or  constitutional  affections  of  the  skin. 

In  them,  although  the  principle  of  treatment  is  the  same,  the 
process  of  cure  must  be  more  slowly  conducted  by  less  powerfully 
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irritant  substances.  The  patient  having  cleansed  himself  thor^ 
onghly  in  a  warm  bath,  with  ordinary  yellow  soap,  the  following 
lotion  may  be  applied: 

B.  Calcis,  5ss.;  Sulphuris,  3j;  AqiiflB,  Jviij.  These  ingredients  are  to 
be  boiled  and  stirred  constantly  till  a  homogeneous  mixture  is  produced, 
which  is  to  be  strained  through  a  sieve.  [The  fluid  is  to  be  decanted 
and  kept  in  a  well-stoppered  bottle.] 

These  ingredients  ought  to  produce  a  quantity  more  than  suffi- 
cient'for  one  person,  and  should  be  rubbed  into  the  skin,  not  too 
roughly,  [for  half  an  hour],  every  night  for  several  evenings.  The 
cases  of  scabies  in  the  Belgian  army  are  treated  by  this  lotion, 
(Vblminskz,  Anderson),  [Kendall,  Nicholls]. 

When  the  person  affected  is  predisposed  to  eczemaious  eruptions, 
the  following  application  is  recommended : 

B.  Sulphuris,  Olei  Fagi,  aa  3^) ;  Saponis  Virdis,  Axungiae,  aa  Ibj; 
Cretse,  3iv.    Misce. 

This  ointment  should  be  well  rubbed  in,  after  the  skin  has  been 
prepared  for  it  by  the  use  of  the  warm  bath  and  cleaning  the  body 
with  common  yellow  soap.  The  potash  in  the  black  soap  of  the 
ointment  acts  as  already  stated,  the  chalk  tends  to  remove  the  epi- 
dermis mechanically,  the  tar  counteracts  the  tendency  to  eczema, 
and  the  sulphur  destroys  the  Acari,  The  ointment  ought  to  be  left 
on  overnight  (if  the  slan  is  not  too  irritable),  and  should  be  washed 
off  in  the  morning  (Wilkinson,  Hebra,  Anderson).  Specific  printed 
directions  should  be  given  to  each  patient ;  and  cards  are  useful  for 
this  purpose,  similar  to  those  in  use  in  the  Dispensary  for  Skin  Dis- 
eases in  Glasgow.  The  following  are  the  directions  printed  on  each 
card,  and  which  is  riven  to  each  patient  along  witn  the  quantity 
of  ointment  required: 

"  1st.  Scrub  the  whole  of  your  body  (except  the  head)  as  firmly  as 
possible,  without  hurting  yourself,  with  black  soap  and  water. 

"  2d.  Sit  in  a  hot  bath  for  twenty  minutes,  or  if  you  cannot  get  a  bath, 
wash  yourself  with  hot  water  thoroughly. 

"  3d.  Rub  some  of  the  ointment  thoroughly  into  the  skin  of  the  whole 
body  (except  the  head)  for  twenty  minutes.  Let  the  ointment  remain  on 
the  body  all  night. 

"  Repeat  these  processes  every  night  for  three  nights,  and  then  return 
to  the  dispensary. 

"Besides,  put  all  your  washing  clothes  into  boiling  water,  and  iron  all 
your  other  clothes  thoroughly  with  a  hot  iron." 

K  such  methods  are  systematically  carried  out,  itch  cases  ought 
never  to  occupy  hospital  beds,  either  in  civil  or  in  military  life. 

The  ordinary  compound  sulphur  ointment  of  the  pharmacopoeia 
is  also  an  efficient  remedy. 

[Dr.  Pastau,  of  Breslau,  has  recommended  liquid  storax  as  the  most 
certain  of  antipsorics,  and  it  is  said  to  have  been  successfully  adopted  in 


PATHOLOGICAL   RELATION    OF   FUNGUS    PARASITES.  895 

not  communicable  to  animals  and  to  man  ?  It  is  known  how  inti- 
mately the  diseases  of  man  and  animals  are  related  with  the  occur- 
rence of  famines  and  the  prevalence  of  unsound  or  unwholesome 
food,  and  of  famines  with  the  diseases  of  vegetable  and  animal  life, 
as  much  as  with  the  destruction  and  loss  of  food.  The  black  spor- 
ules  of  Ustilago  hypodytes^  which  cause  disease  in  grasses  in  France 
(the  grass  smut),  and  those  of  Ustilago  vittata^  which  cause  similar 
disease  in  the  grasses  of  India,  are  known  to  produce  most  injurious 
eftects  upon  the  haymakers  in  the  former  country  (Leveille).  In 
places  favorable  to  the  multiplication  of  fungi  they  often  commit  • 
extensive  ravages.  Among  the  silk-worms  in  the  silk  manufactories 
of  Italy,  j^n^i  are  the  cause  of  more  extensive  destruction  of  such 
animals  than  we  have  any  correct  idea  of.  Under  the  names  of 
"  mildew,"  "  blight,"  "  smut,"  "  brand,"  and  the  WkQ^  fungi  commit 
extensive  damage  among  living  plants,  as  the  farmer  and  orchardist 
know  too  well.  It  has  oeen  asserted  that  fungi  are  uncommon  in 
tropical  countries ;  but  it  is  doubtful  if  this  is  true ;  and  the  fungus 
disease  of  the  foot  in  India^  so  well  described  by  the  two  Carters, 
show  thsLtfunai  are  capable  of  giving  rise  to  a  disease  almost  danger- 
ous to  life  in  tnat  country.  It  therefore  behooves  the  pathologist  to 
study  carefully  the  nature  of  those  diseases  in  animals  and  vege- 
tables, as  well  as  in  man,  whenever  he  has  an  opportunity,  and  es- 
pecially in  India.  It  is  not  in  all  cases  easy  to  determine  whether 
they  are  the  cause  of  morbid  states,  or  whether,  as  some  think  more 
likely,  the  diseased  tissue  has  merely  afforded  a  suitable  nidus  for 
their  development.  It  is  certain  that  wherever  the  normal  chemical 
processes  of  nutrition  are  impaired,  and  the  incessant  changes  be- 
tween solids  and  fluids  slacken,  then,  if  the  part  can  furnish  a 
proper  soil,  the  cryptogamic  parasites  will  appear.  The  soil  they 
select  is  for  the  most  part  composed  of  epithelium  or  cuticle,  acid 
mucus  or  exudation.  Acidity,  however,  though  favorable  for  their 
growth,  is  not  indispensable  ;  since  some  of  the  vegetable  parasites 
grow  upon  alkaline  or  neutral  ground,  as  on  the  ulcerations  of  the 
trachea,  or  in  fluid  in  the  ventricles  of  the  brain.  Certain  atmos- 
pheric conditions  seem  favorable  to  the  occurrence  of  those  vegetable 
parasites.  For  example,  7\nea  tonsurans  may  be  quite  absent  for 
years  in  places  such  as  workhouses,  whe^e  it  commonly  exists,  and 
then  for  several  months  every  second  or  third  child  in  the  place 

fets  the  disease.  It  has  been  observed  that  some  of  these  parasitic 
iseases  can  be  propagated  by  transference  of  the  plant,  as  in  vari- 
ous forms  of  tinea ^  ana  that  the  disease  can  be  cured  with  the  great- 
est readiness  by  the  chemical  agents  w^hich  are  most  destructive  to 
vegetable  life. 

These  vegetable  parasites  have  been  shown  to  be  capable  of  trans- 
mission from  animals  to  man.  It  has  been  recently  proved  by  De- 
vergie  that  T.  tondens^  for  example,  is  transmissible  by  contagion 
from  horses  and  oxen  to  man,  and  that  the  parasite  has  given  rise 
either  to  the  same  form  of  tinea  disease  or  to  another ;  but  he  as- 
cribes both  species  of  parasitic  disease  to  the  growth  of  one  and  the 
same  parasite — namely,  the  lyichophyton.  von  Barensprung,  of 
Berlin,  bears  similar  evidence.    He  rubbed  on  his  forearm  some  ot 
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sary  with  favus  of  the  non-hairy  parts  of  the  body.  The  father  and  two 
other  children  were  similarly  affected.  Mice  previous  to  this  had  abounded 
in  the  house,  and  a  cat  was  got  to  kill  them.  On  examining  the  cat 
numerous  favus  cups  were  detected  on  the  tops  of  its  forepaws.  (3.)  An 
eruption  was  noticed  on  a  little  girl,  and  soon  afterwards  a  sister,  the 
mother,  the  baby,  and  a  work-girl  were  similarly  affected.  The  disease 
proved  to  be  favus.  Five  weeks  previously  a  number  of  mice  had  been 
caught  in  the  house,  and  which  had  been  much  handled  by  the  children. 
Several  mice  in  the  house  were  then  caught  and  examined,  and  on  the 
back  of  one  of  them,  near  the  tail,  a  characteristic  favus  cup  was  seen, 
while  the  sides  of  the  ears  and  head  of  another  were  eaten  away  by  the 
disease.  On  the  crusts  being  examined  with  the  microscope,  the  Achorion 
was  detected  in  great  abundance.*] 

On  the  other  hand,  it  is  shown  that  animals  may  contract  par- 
asitic diseases  of  the  skin  from  human  beings  similarly  diseased. 
Dr.  Fox  mentions  an  instance  of  a  white  cat,  a  great  pet  vnth  the 
children  of  a  family  of  nine,  which  contracted  the  mange  and  T, 
tarsi  from  T.  tonsurans  aiFecting  five  of  the  children.  The  fungus 
of  the  mange  in  the  cat  is  the  same  fungus  as  that  of  T^nea  in  man 
— ^namely,  the  Trichophyton. 

[Kobner  succeeded  in  producing  favus  in  rabbits,  by  inoculating 
them  with  the  Achorion  taken  from  the  human  subject. f] 

The  principal  vegetable  parasites  associated  in  man  with  special 
morbid  states  have  been  enumerated  as  follows : 

1.  The  Trichophyton  tonsurans  vel  Achorion  Lebertii  (Robin),  which 
is  present  in  the  three  varieties  of  Tinea  tondens — namely,  T.  cir- 
cinatus  (ringworm  of  the  body),  T  tonsurans  (ringworm  of  the  scalp), 
and  T.  sycosis  menti  (ringworm  of  the  beard). 

2.  The  Trichophyton  sporuloides  (Von  Walther),  together  with 
the  above,  which  are  present  in  the  disease  known  as  Plica  vel 
Tinea  polonica. 

3.  The  Achorion  Schonleinii  (Remak)  and  the  Pucciniafatn  (Ard- 
stbn),  which  are  present  in  Tinea  favosa  (the  honeycomb  ringworm). 

4.  The  Microsporon  mentagropnytes  (Qruby),  which  is  present  in 
Sycosis  or  Mentagra, 

5.  The  Microsporon  furfur  (Eichstadt),  which  occurs  in  Pityriasis 
vel  THnea  versicolor. 

6.  The  Microsporon  Audouini  (Gruby),  which  is  present  in  Porrigo 
vel  Tinea  decalvans  {Alopecia  areata). 

7.  The  Mycetoma  vel  Chionyphe  Carteri  (H.  V.  Carter,  Berkeley), 
which  gives  rise  to  the  disease  known  as  "  the  fungus  foot  of  India," 
— a  cotton  fungus  occurring  in  the  deep  tissues  and  bones  of  the 
hands  and  feet. 

8.  Oidium  albicans^  or  "  thrush  fungus  "  (Robin)  of  diphtheritis 
and  aphtha. 

♦  [On  the  Non-identity  of  th^  Parasites  met  with  in  Favus ^  T%nea  tonsurans^  and 
Pityriasis  versicolor.  By  Dr.  McCall  Anderson.  British  and  Foreign  Med.'Chir, 
Review^  vol.  zxxviii,  1866.^ 

t  [Klinische  utid  Kxpertmentelle  Mittheilungen  axis  der  Dermatoloyie  und  Siphili* 
dologie,  von  Dr.  Hoinrich  Kobner.     Erlangen,  1864.] 

VOL.  I.  67 
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9.  Cryptococcus  CereviscB  (Kutzing),  Tonda  CerevisUe  (Tubpih), 
yeast  plant  in  bladder,  stomach,  &c. 

10.  Sareina  ventrictdi  (Qoodsir),  or  Merismopcedia  ventricuU  (Robik), 
in  the  stomach. 

It  would  have  been  better  if  these  yi/w^t  had  been  described  in 
the  first  instance  without  specific  names.  The  fact  of  specific  names 
having  been  assigned  to  each  of  them  has  drawn  attention  from  the 
important  part  which  these /wn<7i  perform  in  the  work  of  decom- 
position.  They  may  be  forced  to  fructify  by  placing  them  in  a 
globule  of  water  surrounded  by  air,  and  placing  them  in  a  closed 
cell ;  and  until  the  fungus  has  thus  come  to  maturity  it  is  worse 
than  useless  to  ^ve  them  names — so  many  difierent  forms  in  an  un- 
developed state  Deing  all  capable  of  reference  to  one  common  mould 
(Berkeley). 

The  plants  forming  on  mucous  membranes,  or  in  the  contents  of 
cavities  lined  by  mucous  or  serous  membrane,  are  in  most  cases  onl^ 
of  secondary  formations,  and  their  exact  pathological  significance  is 
unknown. 

The  pathognomonic  sign  of  all  the  parasitic  lesions  of  the  surface 
in  man  and  animals  is  the  infiltration  or  destruction  of  hairs  {tiruB) 
and  epithelial  textures  {muguet^  thrush,  oidium)  bv  the  sporvles  of  a 
fungus,  and  which,  by  union  or  by  growth,  form  elongated  branches, 
or  mycelium,* 

The  diagnosis  of  ^vlqYl  fungi  on  the  skin,  hair,  or  epithelium,  can 
only  be  eftected  by  a  careful  and  skilful  microscopic  examination; 
and  it  is  always  absolutely  necessary  to  use  the  liqvx)r  poiassoe  in  the 
examination  of  all  tonsurant  appearances  of  the  hair,  of  all  idiopathic 
bald  patches,  and  of  all  brown  or.  yellow-colored  scurfs,  for  sporules 
are  frequently  detected  which  had  escaped  observation  before  liquor 
potassce  had  been  used  (Bazin,  Fox,  Anderson).  Sufficient  time 
must  also  be  allowed  for  the  parts  to  become  transparent  under  the 
action  of  this  reagent. 

The  parasitic  lesions  of  the  skin  are,  as  a  rule,  unsvmmetrical, 
and  hence  they  difier  materially  in  this  respect  from  syphilitic  cases. 
They  ditter  also  no  less  essentially  from  the  eruptive  diseases  of  the 
skin.  An  eruption  is  no  necessary  part  of  these  parasitic  lesions ; 
but,  from  the  irritation  established  in  the  true  skin,  eruptions  of 
various  kinds  may  occur.  Eruption  thus  often  precedes  tne  detec- 
tion of  a  fungus,  and,  as  a  rule,  very  often  follows  it-s  existence ; 
and  they  who  dispense  with  the  microscope  in  the  diagnosis  of  skin 
affections  cannot  avoid  confounding  severe  eruptive  with  parasitic 
lesions,  because  they^  disregard  the  pathognomonic  evidence  of  such 
lesions  already  indicated  (Fox).  The  term  herpes^  therefore,  as  ap- 
plied to  these  parasitic  aftections,  is  an  objectionable  term ;  because 
it  has  been  already  used  to  indicate  a  vesicular  eruption,  namely, 
herpes  zoster^  which  invariabl  v  exhibits  large  typical  vesicles. 

There  seems  to  be  a  peculiar  condition  of  nutrition  best  fitted 
for  parasitic  growths  of  a  vegetable  nature,  just  as  some  eonstitu- 


*  These  funffi  have  Bometimea  been  popularly  bat  erFoneouBly  termed  eon/i 
The  eanfenxg  belong  to  the  algaSf  and  for  the  most  part  grow  in  Biut  or  freeh  water. 
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tions  and  states  of  the  system  are  best  suited  for  the  propagation 
and  development  of  entozoa;  but  the  exact  circumstances  which 
predispose  to  the  growth  of  these  entophyiic  fimgi  upon  the  human 
body  are  not  better  known  than  those  which  predispose  the  body 
to  receive  and  develop  certain  morbid  poisons  of  a  specific  kind, 
known  to  multiply  during  the  course  of  the  disease,  and  to  throw 
oft'  material  capable  of  propagating  and  spreading  the  same  kind 
of  disease.  With  regard  to  the  parasitic  diseases  of  the  skin  and 
hair,  a  failure  of  the  vital  powers  to  carry  on  the  healthy  processes 
of  life  seems  ordinarily  to  be  one  of  the  inviting  causes  of  such  a 
development  of  Xxxx.^  fungi  as  would  constitute  st  disease.  A  special 
nidus  or  soil  is  necessary,  just  as  a  predisposition  is  necessary  m  the 
case  of  the  spread  of  miasmatic  diseases ;  yet  care  must  be  taken 
in  both  instances  not  to  confound  the  co-operating  cause  with  the 
special  or  peculiar  poison  or  ^erm.  Both  Kobin  and  Bazin  recog- 
nize a  condition  of  the  hairs  (dependent,  perhaps,  on  constitutional 
causes)  which  appears  to  be  essential  for  the  growth  of  the  plant ; 
for  sometimes  the  disease  disappears  spontaneously,  and  the  mngus 
dies  without  treatment. 

[Malnutrition  and  feeble  health  of  the  subject  seem  to  favor  the  devel- 
opment of  both  vegetable  and  animal  parasites,*  and  in  scrofulous  persons 
they  are  common  and  tenacious ;  but  no  condition  is  so  fitting  as  unclean- 
liness,  the  fungus  there  finding  a  good  soil  where  it  may  rest  unharmed, 
with  no  let  to  its  growth,  and  this  point  is  particularly  insisted  upon  by 
Hebra.     They  affect  particularly  the  skin  of  children.] 

The  evidence  is  now  very  strong  which  points  to  the  various ^w^t 
already  mentioned  as  mere  varieties  of  two  or  more  species  (Hebra, 
LowB,  Hogg,  Fox,  Berkeley). 

There  are  numerous  facts  which  justify  the  belief  that  there 
exists  but  one  essential  fungus,  whose  sporules  find  a  soil  for  devel- 
opment and  ffrowth  upon  the  surface,  or  even  within  more  secluded 
portions  of  the  human  bodv ;  and  that  varieties  in  the  growth  of 
that  fungus  are  due  to  differences  in  the  constitution  of  the  indi- 
vidual, to  the  moisture,  exudation,  soil,  or  temperature  under  which 
the  development  of  the  fungus  takes  place.  TThe  exact  nature  of 
these  differences  is  not  yet  understood ;  but  the  production  of  irri- 
tant acids  and  gases  is  a  constant  accompaniment  of  the  growth  of 
such  parasites,  l)y  the  chemical  action  of  the  vegetable  cell ;  for  it 
does  not  undergo  development  without  exciting  a  chemical  decom- 
position in  the  pabulum  on  which  it  feeds ;  and  the  different  stages 
m  its  growth  give  rise  to  alcoholic,  acid,  and  putrefactive  fermenta- 
tion. Of  the  latter  there  is  ample  evidence  in  many  of  these  para- 
sitic skin  diseases,  and  especially  in  favus,  the  odor  of  which  closely 
resembles  that  of  some  methylamine  compound  (Lowe).  Thus  their 
irritant  action  very  soon  may  establish  an  eruption.    But  the  ratio 

*  [CI.  Bernard  states  that  frogs  are  subject  to  parasitic  fungi,  which  in  time  cause 
their  death  ;  and  that  if  a  healthy  frog  is  put  into  a  jar  with  others  so  diseased,  he 
will,  for  awhile  at  least,  resist  contagion ;  but  if  one  which  has  been  for  some  time 
in  captivity,  and  whose  nutrition  is  impaired,  be  thus  placed,  ke  becooies  at  once 
covered  with  fungous  growths.] 
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pbere,  ready  to  rest  and  grow  upon  any  suitable  pabulum.  Kemak 
made  like  experiments,  but  was  unable  to  reach  any  positive  conclusion ; 
while  Kobner  put  the  question  to  the  practical  test  of  repeatedly  inocu- 
lating himself,  Strube,  and  others  with  the  Penidllium  glaucum^  with- 
out any  effect.  "  Now,"  as  Dr.  Anderson  very  fairly  remarks,  "  if  the 
Penieillium  glaucum  were  identical  with  the  parasites  of  favus,  ringworm, 
and  Pityriasis  versicolor,  one  would  naturally  have  expected  that  he 
would  have  been  as  successful  with  it  as  he  was  in  his  inoculations  with 
the  Achorion  Schbnleinii^  the  Trichophyton^  and  the  Microsporon  fur- 
fur ;"  and  he  thinks,  "  it  must  be  conceded  that  further  proof  is  re- 
quired, before  we  can  admit  that  the  parasites  productive  of  favus,  Tinea 
tonsurans,  and  Pityriasis  versicolor  are  identical  with  the  Anpergillus 
glaucus^^  (Anderson,  loc.  ci7.).] 

Peculiarities  have  also  been  observed  in  the  growth  of  the  fun- 
gus, which  may  be  explained  as  due  to  the  stage  of  development 
and  conditions  of  growth  at  the  time  it  was  exammed  {Path,  oociety 
Trans,^  vol.  vii,  p.  395).  The  same  fungi  during  their  growth  are 
known  to  assume  very  different  forms  and  appearances.  It  thus 
happens  that  the  same  species  has  not  only  been  described  under 
dinerent  specific  names,  but  even  referred  to  different  genera.  Fries 
states  that  he  has  traced  no  fewer  than  eight  genera  of  different 
authors  to  mere  degenerations  or  iniDerfect  states  of  one  particular 
fungus  ( Thdephora  sulphuria) ;  and  Nees  von  Esenheck  states  that 
the  same  fungoid  matter  which  develops  a  certain  fungus  in  winter 
(the  Scierotium  mycetospora)  will  develop  another  fundus  in  summer 
(the  Agaricus  vdvaceus.)  Professor  Henslow  showed  that  some  ot 
the  supposed  species  of  Uredo  are  forms  of  Puccinia^  Aregiruiy  and 
the  like. 

The  identity  of  these^n^i  associated  with  skin  disease  has  been 
likewise  proved  bv  clinical  observation.  In  patients  affected  with 
ringworm  of  the  head  ( T.  tonsurans)^  patches  of  ringworm  of  the 
boay  ( T,  cirdnatus)  are  frequently  seen  on  other  parts  of  the  skin, 
more  especially  on  the  neck,  where  the  patches  of  the  skin  and  scalp 
are  often  continuous  (  Jenner,  Anderson).  Instances  of  the  converse 
of  these  observations  are  recorded  by  Dr.  Fox,  where  the  disease 
from  the  skin  extended  upwards  to  the  scalp,  with  the  characters 
of  T,  cirdnatus  on  the  skin  and  T,  tonsurans  on  the  scalp  (Ijanccty 
Sept.  17, 1859).  Hutchinson  states  that  once,  in  examining  with 
the  microscope  the  parasite  from  a  case  of  T,  tonsurans^  he  inocu- 
lated himself  by  mistake,  and  there  resulted  a  well-defined  patch  of 
7!  drdnatus  on  one  side  of  the  neck  (Med,  Times  and  Gazette^  Jan. 
12,  1861).  Dr.  Anderson  mentions  that  in  cases  of  sycosis  he  has 
more  than  once  found  the  external  aspect  or  back  of  the  hand  or 
wrist  the  seat  of  T.  cirdnatus^  owing  to  the  patient  rubbing  the 
itchy  and  diseased' portions  of  the  chin  with  these  parts,  thus  giving 
an  opportunity  for  the  transmission  of  the  parasite  (Parasitic  Affec- 
tions of  the  Skin^  p.  50).  The  ringworm  of  the  skin,  he  also  observed, 
mieht  give  rise  to  sycosis.  Dr.  Fox  relates  that  while  examining  a 
patient  with  T,  drdnatus  he  had  two  or  three  vesicles  of  simple 
herpes  just  appearing  at  the  time  on  his  own  lip.  The  fungus  be- 
came implanted  amongst  these  vesicles ;  and  the  herpetic  eruption 
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me  irritable,  inflamed,  and  puatular ; 
were  actually  split  up  by  the  fung 
down  to  tbe  follicle. 
Kosis  is  also  shown  to  be  produced  fi 
e  has  shown  that  favus  and  sycosia 
antation  of  tbe  yeast  plant ;  and 
irion  have  been  seen  in  T.  tonsttran 
sma  may  be  produced  from  tbe  in 
U8  of  tbe  "  thrueh  "  (Fox).  Tbe  nai 
chow),  or  an  Oidium  (Kdchenheistb 
;  while  the  ear  fungus  is  an  Aapi 
•68  used  in  illustration  of  the  text  ( 
show  tbe  sameness  in  the  form  of  t 
liseaees ;  and  if  contrasted  with  Fig 
s  admirable  work  on  The  Principles 
Ting  tbe  sporules  and  mycelium  cc 
Its,  and  with  Figs.  86,  87,  and  88,  p 
nnot  fail  to  strike  the  observer  ths 
'^ungi  peculiar  to  tbe  diseases  about 
tical.  Nevertbelese,  the  lesions  indu< 
Kiessitate  tbe  description  of  separate 
^ition,  for  the  treatment  varies  wi) 
ar  disease ;  and  the  clinical  aspect  < 
ed  to  the  stage  of  development,  grot 


he  most  eminent  dermatologists  are  no 
}geny  of  th»  parasitic  affectione  of  the  a 
utterly  the  presence  of  tVingi  in  these  < 
described  as  such  to  be  degenerations 
e  skin.  (2.)  Some  admit  that  they  are  I 
d  and  not  essential  formations.  (3.)  E 
parasitic  fungi  may  be  generated  spont: 
where  they  are  found.  (4.)  The  camp 
1  those  who  believe  that  several  fungou 
production  of  the  parasitic  affections 
tain  that  they  are  due  to  the  presence  ol 
recent  contribution  to  the  Brilinh  and 
^w  (July,  1866),  Dr.  McCall  Amikrson, 
abject  with  great  care,  and  who,  in  his  e 
AffeclionH  of  the  Siin,  was  the  first  to  i 
ctoess  of  Bazin's  opinion — that  Tinea  i 
Tinea  uycontn,  are  all  due  to  the  presenc 
the  Trichophyton — has  presented  verj- 
i  Trichophyton  (the  parasite  of  thethre* 
rion  Schonleinii  (the  parasite  of  scald 
tr  (the  parasite  of  chloasma,  Pityriasi 
>U8  growths.  His  proofs  of  the  non-idi 
n  fVom :  (1.)  The  results  of  inoculatio 
Microscopic  examination.  The  followin 
!  brought  forward  in  support  of  his  prob 
ses  of  successful  inoculation  with  the  j 
isporon  furfur,  the  same  parasitic  dis 
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that  from  which  the  parasite  was  taken.  (2.)  Of  the  innumerable  cases 
occurring  in  the  human  subject^  illustrative  of  the  contagious  nature  of 
iiEivus,  Tinea  tonsurans,  and  Pityriasis  versicolor  (chloasma)  which  have 
been  recorded,  there  is  no  authentic  case  in  which  one  of  these  diseases 
gave  rise  to  one  of  the  others.  In  one  of  Hebra's  plates  there  is  an  in- 
stance of  ringworm  and  favus  on  the  same  person  at  one  time.  This  is 
no  doubt  very  rare.  Dr.  Anderson  says,  he  has  never  met  with  a  case, 
and  that  amongst  the  1300  cases  of  parasitic  affections  of  the  skin  treated 
at  the  Dispensary  for  Skin  Diseases,  Glasgow,  during  the  last  four  years, 
there  were  numerous  examples  of  the  contagious  nature  of  tinea,  favus,  and 
chloasma,  but  there  was  not  a  single  instance  of  one  of  these  diseases 
giving  rise,  by  contagion,  to  one  of  the  others.  He  remarks,  that  when 
the  coincidence  happens,  it  is  no  more  constitutive  proof  of  the  identity 
of  these  diseases  than  do  instances  of  the  coexistence  of  psoriasis  and 
ringworm  show  the  identity  of  these  two  affections.  (3.)  The  difference 
in  the  appearance  of  favus,  Tinea  tonsurans,  and  Pityriasis  versicolor  (chlo- 
asma), when  fhlly  developed,  is  so  very  striking,  as  to  lead  to  the  belief  that 
they  are  produced  by  separate  parasites.  (4.)  There  is  no  authentic 
instance  on  record  of  the  transition  of  one  of  these  diseases  into  one  of 
the  others.  (6.)  The  difference  in  the  appearance  of  the  Achorion,  Tri- 
chophyton, and  Microsporon  furfur  is  sufficiently  striking  to  enable  the 
observer  in  many  cases  to  form  a  correct  diagnosis  from  the  microscopic 
examination  alone.*  (6.)  Of  the  numerous  instances  on  record  of  the 
transmission  of  favus  and  Tinea  tonsurans  from  the  lower  animals  by 
contagion  or  inoculation,  favus  has  always  given  rise  to  favus,  and  Tinea 
tonsurans  to  Tinea  tonsurans.] 


RINGWORM— Syn.,  TINEA  TONSURANS. 

Latin  Eq.,  Tinea  iondms;  French  Eq.,  Tinea  tonmrana;  German  Eq.,  Tinea  ton- 
surans— Syn.y  Ringvmrm;  Italian  Eq.,  Tinea  tonsurans. 

Definition. — An  affection  implicating  the  hair%  of  the  skin^  acalp^  or 
ehiny  and  usually  assuming  a  circular  form.  The  hairs  become  dry  and 
brittle^  having  a  tendency  to  crack  or  break  across.  Itching  accompanies 
the  primary  eruption^  which  is  generally  at  first  erythematous^  with  slight 
swelling^  and  a  fungus  ultimately  appears  (Trichophyton  tonsurans), 
which  had  been  developing  between  the  epidermis  and  the  true  skin. 
The  fungus  has  a  pure  white  color  and  powdery  aspect.     It  covers  the 

X 'dermis  between  the  hairs,  and  forms  around  them  a  complete  white 
ath.  Inflammation  of  the  hair  follicles  and  of  the  surrounding  tissues 
occurs;  and  when  ptAS  forms,  the  fungus  is  destroyed  at  the  expense  of 
obliteration  of  the  roots  of  the  hair,  when  perfect  baldness  ensues  (Bazin, 
Anderson).  \ 

Pathology — The  nature  of  this  disease  is  to  be  studied  in  the 
botany  of  the  cryptogamic  parasite  called  the  Trichophyton,  dis- 
covered by  Malnisten  m  1845.   It  consists  of  oval  transparent  spores 

*  [The  spores  of  the  Achorion  are,  on  an  average,  about  8000th  of  an  inch  in  diame- 
ter»  and  many  of  them  are  oval ;  those  of  the  Trvehophytony  are  much  smaller,  being, 
on  an  average,  about  the  7000th  of  an  inch  in  diameter ;  while  the  spores  of  the  An- 
crosporon  furfur^  although  nearly  as  large  as  those  of  the  Achorion,  are  more  uni- 
formly rounded,  and  have  a  remarkable  and  characteristic  tendency  to  run  together, 
and  form  dusters,  like  bunches  of  grapes  (Andxr80n).] 
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face  affected  is  large,  the  circle  is  apt  to  become  incomplete,  so  that 
various  segments  of  circles  appear.  The  disease  may  terminate 
spontaneously,  the  parasitic  fungus  being  very  superficial,  the  hairs 
small  and  rudimentary,  so  that  the  parasite  dies  for  want  of  nour- 
ishment. It  is  apt  to  affect  the  face,  the  neck,  the  back,  and  outside 
of  the  wrist  and  hand  (Bazin,  Anderson). 

2.  Rinavxyrm  of  the  Beard  ( Tinea  sycosis)  is  met  with  on  the  upper 
lip  and  nairy  parts  of  the  cheeks,  as  well  as  on  the  chin,  when  it 
affects  men ;  but  the  hairs  of  the  axillse  or  genital  organs  of  females 
are  not  exempt  from  this  disease.  It  commences  exactly  like  T,  dr- 
cinatus ;  but  it  is  not  till  the  deeper  structures  are  involved,  and 
when  small  indurations  occur,  surmounted  by  pustules  resembling 
acne^  and  when  the  hairs  can  be  pulled  out  with  ease,  that  the  at- 
tention of  the  patient  is  attracted  to  the  affection.  The  hairs  are 
thickened,  the  Dulbs  flattened  and  more  or  less  disorganized.  The 
longitudinal  fibres  of  the  hair  are  separated  by  masses  of  sporules 
embedded  between  them  ;  and  where  the  fungus  accumulates,  nodes 
on  the  hair  indicate  the  site  of  such  accumulation.    The  medullary 

Sart  of  the  hair  is  quite  disorganized  (Figs.  46  and  47),  and  may 
isappear  altogether.  In  the  advanced  stage  of  sycosis^  when  in- 
flammatory and  suppurative  phenomena  prevail,  the  fungus  is  difii- 
cult  to  find. 

8.  Ringworm  of  the  Scalp  ( Tinea  tonsurans)  is  for  the  most  part  met 
with  in  children.  It  generally  makes  its  appearance  first  in  the 
form  of  rounded  patches  on  difterent  parts  of  tne  head,  of  a  scaly  or 
pityriasis-like  inflammation.  From  the  irritation  induced  small 
vesicles  may  form.  The  hairs  in  the  first  instance  are  dull,  dry, 
twisted,  and  easily  extracted ;  but  as  the  disease  advances  they  be- 
come very  brittle,  and  break  on  attempting  to  extract  them  ;  and 
as  they  become  more  and  more  friable  they  break  of  themselves 
within  a  line  or  two  of  the  skin  (Bazin,  Anderson).  The  twisting 
of  the  hairs,  so  frequently  observed,  is  due  to — (1.)  Plugging  up  of 
the  follicular  orifice  by  secretion,  and  detention  of  the  upper  part 
of  the  shaft  of  the  hair,  while  its  growth  at  the  papilla  still  con- 
tinues. Half  an  inch  in  leneth  of  nair  may  sometimes  be  pulled 
from  beneath  the  false  operculum.  ^2.)  It  may  be  due  to  the  pres- 
ence of  mycelium  in  the  follicle,  clinging  to  the  hair  on  one  side  and 
to  the  follicle  on  the  other.  It  thus  blocks  up  the  follicle,  and  holds 
the  hair  (while  still  growing^  to  the  diseasea  spot  (Fox).  The  epi- 
dermis and  stumps  of  the  hair  become  covered  over  with  a  charac- 
teristic grayish-white  powder,  which  ensheathes  the  hair.  This 
jjowder  consists  of  the  sporules  of  the  fungus.  There  is  slight  eleva- 
tion and  pufiiness  of  the  skin  of  the  diseased  parts,  while  its  color  is 
bluifeh  or  slate-colored  in  dark  subjects,  and  grayish-red  or  yellow  in 
fair  persons  (Bazin,  Anderson).  This  elevation  and  pufiiness  of  the 
skin  is  due  to  a  granular  layer  or  stroma^  which,  on  the  addition  of 
liquor  potasses,  is  seen  under  the  microscope  to  be  due  to  sporules  of 
the  fungus  closely  packed  together.  The  amount  of  fluid  influences 
materially  the  size  of  the  sporules  (Robin,  Fox).  When  pustules 
and  yellow  crusts  form,  the  detection  of  the  fungus  is  more  aiflicult. 
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is  cured.  It  ia  first  of  all  neceeaaiy  to  remove  the  hair.  This  is  in 
part  generally  accompliehed  before  the  case  comes  under  treatment, 
by  the  course  of  the  disease;  if  it  has  not  been  sufficiently  done, 
"epilation  "  can  be  accomplished  by  a  chemical  agent,  or  by  extrac- 
tion with  pincers  (Fig.  48).  The  forceps  most  suitable  for  this  little 
operation  are  those  about  three  inches  lone,  having  a  weak  spnng, 
BO  that  the  hand  may  not  be  fatigued  in  using  them.  They  snould 
be  made  so  that  the  two  extremities  come  together  veir  exactiv, 
and  do  not  slide  the  one  upon  the  other.  Each  extremity  should 
be  a  couple  of  lines  broad,  so  that  a  fasciculus  of  hair  may  be  caught 
np  at  one  time  when  required;  and  should  be  Jnmished  on  the 
inside  with  very  fine,  but  at  the  same  time  blunt,  transverse  den- 
ticulations,  so  that  they  may  not  cut  across  the  brittle  hairs.  M. 
Bazin  recommeoids  an  ointment  composed  of  lime  and  carbonate  of 
soda,  of  each  one  pArt,  and  thirty  parts  of  lard,  as  an  agent  to 
remove  the  hair.  The  oil  of  cade,  however,  appears  to  be  the  best 
depilatory  known,  and  with  this  mode  of  treatment  epilation  with 
the  pincers  may  be  combined.  If  the  hairs  are  pulled  out  in  the 
proper  direction,  there  is  very  little  pain,  especially  after  the  sensi- 
bility of  the  skin  has  been  blunted  by  the  use  of 
the  oil  of  cade.    [After  epilation,  a  lukewarm  local  no,  «.• 

douche  should  be  used  for  ten  or  fifteen  minutes.] 
The  removal  of  the  hairs  permits  a  "  parasiticide 
solution  to  be  applied  to  the  hair  follicles,  within 
which  are  the  prolific  spores  of  the  fungufl.  For 
this  purpose  M.  Bazin  recommends  either  a  solu- 
tion of  bichloride  of  mercury  (1  part  to  250  of  water) 
or  an  ointment  of  the  acetate  of  copper  (1  part  to  500 
of  lard),  about  two  grains  to  an  ounce  of  water;  and 
a  little  alcohol  or  muriate  of  ammonia  should  be  used 
to  facilitate  the  solution  of  the  mineral.  The  oil 
of  cade  should  be  mixed  with  glycerine  in  the  pro- 
portion of  half  a  drachm  to  a  drachm  of  the  oU  to 
an  ounce  of  glycerine.  Kuchenmeister's  experience 
shows  that  the  alcoholic  solutions  act  most  power- 
fully. 

Br.  Farkes  has  used,  with  excellent  effect,  a  solu- 
tion of  the  pemitrate  of  mercury,  about  one  part  to 
thirty  or  forty  of  water.  This  is,  however,  a  very 
powerful  remedy,  and  is  to  be  cautiously  used,  as 
it  easily  blisters  the  scalp ;  also  an  ointment  com- 
posed of  sulphate  of  copper  (one  part),  alum  (three 
parts),  and  lard  (twenty  to  thirty  parts,  according 
to  the  age  of  the  patient).  Probably,  however,  a 
better  parasiticide  than  any  of  these  is  the  sulphur- 
ous acid  [applied  pure  by  means  of  a  glass  rod,  or  a 
Eiece  of  lint  may  be  dipped  in  a  saturated  solution  of  the  acid,  and 
ept  on  the  affected  parts,  with  oiled  silk  over  it,  to  prevent  evapora- 

*  Foroept  for  eplluion  (Dr.  Amdirsok), 
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the  surface  of  the  skin,  forming  tlie  yellow  honeycomb-like  masses 
which  gave  the  specific  naraefavus  to  the  disease,  and  which,  from 
their  frequent  buckler-like  shape,  suggested  the  term  "  scutulata." 
A  cuticular  elevation  is  seen,  beneath  which  is  a  small  favus.  When 
the  cuticle  is  raised,  a  drop  of  pus  sometimes  issues;  hence  the 
error  of  those  who  have  considered  this  disease  always  pustular. 
Generally,  however,  there  is  no  pus  or  liquid  of  any  kind :  the  plant 

f  rows,  and  the  cuticle  over  it  (^supposin^  it  has  not  been  forcibly 
etached)  finally  separates,  leaving  the  tavus  exposed  to  the  air. 
A  third  form  of  the  disease  is  that  in  which  the  fungus  attacks  the 
nails,  and  occurs  for  the  most  part  in  those  who  have  been  long 
affected  with  the  favus  of  the  hair  follicles,  the  fungus  taking  root 
and  germinating  beneath  the  nail  (Fig.  49).  After  the  spores  have 
commenced  to  germinate  between  the  superficial  and  deep  epidermic 
layers,  the  nail  becomes  thickened  over  the  affected  part,  and  its 
color  becomes  gradually  more  and  more 
vellow,  owing  to  the  mvus  matter  shin-  ^'o-  4^* 

ing  through  it.  As  the  fungus  increases 
in  growth,  it  gradually  presses  on  the  nail, 
rendering  its  longitudinal  strise  very  evi- 
dent,  and  ultimatelpr  leading  to  the  form- 
ation of  fissures  in  it.  As  the  pressure  of 
the  nail  increases,  its  substance  gets  thin- 
ner and  thinner,  till  perforation  occurs ;  and  then  a  favus  cup  makes 
its  appearance  externally,  but  more  or  less  deformed  (Anderson). 

It  is  important  to  notice  that  at  first  there  is,  at  the  point  where 
the  favus  is  about  to  form,  only  an  increased  secretion  oi  epidermis ; 
and  sometimes  the  under  surface  of  the 
favus  is  coated  by  cuticle,  which  separates  Fio.  SO.f 

it  from  the  compressed  and  attenuated 
derma.  As  it  increases  in  size,  and  be- 
comes more  prominent,  the  epidermic  cov- 
ering is  ruptured.  Eiach  favus  crust  is 
also  enveloped  in  a  capsule  of  amorphous 
structure,  within  which  is  inclosea  the 
true  favus  matter  (Fig.  50). 

The  favus  consists  of  the  mycelium^  the 
spores y  and  the  receptacles  of  the  Achorioriy 
together  with  a  finelv  granular  amorphous 
layer,  which  forms  tne  external  coat  of  the 
favus,  and  is  the  representative  of  the 
amorphous  "stroma"  which  aften  accompanies  the  mycelium  of 
fungi.  In  the  favus  another  and  distinct  fungus  can  sometimes  be 
found — namely,  the  Puccinia  favi — which  is  easily  recognized :  it 
has  one  extremity  (the  body)  rounded  and  composed  of  two  cells 


♦  (a,  a.)  Upper  surface  of  nail ;  (b,  b.)  Lower  surface  of  nail ;  (c,  c.)  Favua  matter 
(white  in  the  wood-cut,  yellow  in  the  original),  running  upwaras  and  forwards  be- 
tween the  laminn  of  the  nail  (Amdkrson). 

t  Favus  cup. — (A.  A.)  Amorphous  envelope;  (c.)  Favus  matter;  (b.  b.)  Hairs  trav- 
ersing the  Favus  cup  (Robin). 
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of  nneqnal  size,  a  superior  and  an  inferior;  the  other  extremity  is 
prolonged  into  a  jointed  stem  or  tmnk. 

When  a  little  of  the  favns  matter  is  broken  up  and  examined 
microscopically,  after  being  acted  npon  by  solution  of  potash,  it  is 
seen  to  consist  of  numerous  little  oval  or  rounded  bodies,  the 
spomles  of  the  fungus  having  a  diameter  of  about  ^i/^^th  part  of 
an  inch  (Fig.  51). 

A  number  of  cells  united  end  to  end  form  simple  or  jointed  and 
branching  tubes  (Figs.  52  and  53),  developed  nrom  the  sporules 
(Fig.  51).     Little  granules  or  nuclei  may  be  seen  in  the  interior  of 

Fio.  61  .♦ 


the  spores.  The  tubes  vary  in  diameter,  and  hairs  in  the  vicinity 
of  the  favus  crusts  are  impregnated  with  the  fungus.  Tlie  disease 
has  been  communicated  by  inoculation  from  man  to  man,  and  from 
mice  to  cats,  and  thence  to  man  (Bazin,  Draper,  Fox,  Anderson). 

Symptoms. — Favus  is  the  most  common  and  the  most  inveterate 
form  of  scald  head.  The  disease  commences  with  a  slight  pruritus 
or  itching  of  a  few  hours'  duration,  followed  by  an  eruption  of 
small  red  van^  sensible  to  the  touch  and  to  the  sight.  These  aug- 
ment in  size,  and,  before  twelve  hours  have  passed,  a  yellowish 
point  forms  on  each  of  their  apices,  at  first  so  small  as  to  be  only 
visible  under  a  glass  of  considerable  power.  The  surface  appears 
now  as  if  covered  with  specks  of  a  sulphur-yellow  color,  ana  each 
varus  appears  as  if  set  in  the  skin,  with  an  umbilicated  or  de- 


*  Fungus  matter  from  a  favus  crust. — (▲,  A,  a.)  The  isolated  sporules ;  (b.  b,  b.) 
Chains  of  sporules  (Dr.  Andkrsov). 
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presaed  centre.    If  any  fiaid  exadation  exiet,  it  does  not  remain  ao, 
bat  concretes  into  a  dry,  brittle,  candied,  honejcombed-looking 


tV^^  of  an  inch  x  8*0  dlftmeteri  (Dr.  AHDiiaoir). 

Bcab  or  craat,  which  retains  the  form  of  the  pustule,  is  eimilarly 
capped  or  depressed  in  the  centre,  covered  by  the  epidermis,  while 

Fio.  68.t 


*  Fungui  matter  from  •  faTui  cruat,  ihowtng  branching  tub«i  running  inwardi 
to  the  centre  of  the  figure  ftoiD  the  epithelial  icab*  and  iporulei  at  the  edgei 
(AxDKieox). 

t  Showing  the  mode  of  reproduetlon  of  the  JcAorion,  or  Aiugiu  of  the  farm 
(after  Bbkiixtt). 
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The  Porriao  lupinosa  and  Porrigo  seutvlata  are  accidental  varie- 
ties, in  which  the  scab  resembles  a  lupine,  rather  than  the  cell  of 
the  honeycomb,  and  is  very  rarely  seen ;  or  the  appearance  of  the 
scab  is  shield-like ;  and  when  of  some  extent  and  well  marked,  the 
patch  is  soft,  doughy,  and  painful  when  pressed  upon.  Some  of 
the  hair  appears  to  be  removed  by  the  roots,  while  other  portions 
are  broken  off  near  the  scalp,  the  roots  remaining. .  Those  which 
remain  are  readily  removed  by  friction,  and  if  pulled,  have  scarcely 
any  hold  of  the  scalp. 

Treatment The  treatment  of  the  various  forms  of  favus  is  now 

verjr  strictly  determined.  Some  practitioners,  however,  still  rely 
entirely  on  a  constitutional  treatment,  such  as  small  doses  of  rhu- 
barb and  soda,  small  doses  of  mercury,  some  preparation  of  iron  ;  or 
on  vegetable  tonics,  as  the  infusion  of  cascarilla  or  compound  in- 
fusion of  eentian.  With  such  treatment,  if  the  health  improves,  it 
is  believed  the  fungus  will  spontaneously  disappear.  Others,  again, 
as  entirely  rely  on  a  local  treatment,  attempting  to  exterminate  the 
disease  by  cauterization,  or  by  applving  some  favorite  ointment ; 
and  the  catalogue  of  ointments  usea  for  this  purpose  includes  tall 
that  have  at  any  time  been  admitted  into  the  pnarmacopoeia. 

As  in  the  last-described  disease,  the  cryptogamous  parasite  must 
be  destroyed,  and  its  germs  eradicated. 

The  best  method  to  accomplish  this,  is,  in  the  first  instance,  to 
shave  the  head  and  apply  a  poultice  till  all  the  scabs,  or  nearly  so, 
are  removed ;  and  this  beinff  effected,  the  whole  hairy  scalp,  or  site 
of  the  favus  fungus,  should  oe  anointed  with  some  of  the  following 
applications :  The  tar  ointment  {ungt.  picis  liquidce)  has  hitherto  been 
the  orthodox  application.  This  ointment  should  be  washed  off  ni^ht 
and  morning  with  soft  soap  and  water,  and  be  as  often  reapplied. 
The  head  should  be  shaved  twice  or  thrice  a  week,  and  where  there 
are  other  children,  the  affected  child  should  be  isolated  as  much  as 
possible,  to  prevent  the  disease  from  spreading.  This  form  of  porrigo, 
m  the  early  stages,  will  sometimes  yield  by  washing  the  part  with 
the  oleum  terebinthinoe  night  and  morning,  and  cutting  the  hair  close. 

The  Favus  scutulata  is  a  disease  often  rebellious  to  every  mode  of 
treatment,  but,  applied  at  a  favorable  moment,  a  simple  method 
may  succeed.  Dr.  Willis  has  seen  the  disease  yield  to  fomentations, 
or  to  bread  poultices.  The  application  of  the  lunar  caustic  round 
the  patches,  about  a  line  from  their  outer  margin,  is  another  favorite 
method  of  treatment.  In  the  latter  periods  of  the  disease.  Dr. 
Willis  recommends — 

A  solution  of  Sulphate  of  Copper^  in  the  proportion  of  seven  grains 
to  ten  ounces  of  water ;  or  of  the  Nitrate  of  Silver  in  the  same  propor- 
tions. The  mild  ointment  of  the  Nitrate  of  Mercury^  a  salve  of  the  black 
sulphuret  of  the  same  metal  (Sulphuretum  Hydrargyri  Nigr.,  3J  ad  Jiji 
Adipis  3j) ;  the  Unguentum  Picis^  an  unguent  of  the  Cocculus  Indicus 
(5J  to  5ij)  Adipis  3J))  uiay  bcf tried  one  after  the  other;  and  in  different 
instances  each  will  have  the  merit  of  the  cure. 

[Hebra,  following  the  recommendation  of  Kuchenmeister,  has  suc- 
ceeded with,  first  rubbing  the  parts  with  lint  soaked  in  a  lotion  of  Vera- 
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In  the  early  stage  of  the  disease  the  haire  appear  dnll  and  lustrelees, 
and  more  easily  extracted  than  healthy  haire.  The  skin  is  reddened, 
swollen,  and  slightly  itchy.  A  whitish  matter  may  he  seen  on  the 
diseased  skin  and  hairs,  which  is  due  to  the  spomles  of  the  fungus. 
The  hairs  suddenly  fail  off  from  the  affected  parts,  and  a  round 
hald  patch  is  left,  which  is  perfectly  white,  contrasting  in  its  white- 
ness with  the  parts  of  the  scalpor 
skin  provided  with  hairs.      The  P'«-  W 

fungus  may  also  he  developed  in 
the  nail,  like  favue  (Bazin). 

There  is  an  affection  which  should 
he  distinguished  from  the  Porrigo 
decalvans  {or  Alopecia  eircumscrip- 
ta.)y  and  which  is  characterized  by 
a  rapid  disappearance  of  pigment 
from  both  skin  and  hair,  with  or 
without  alopecia.  M.  Bazin  in- 
cludes it  in  his  Tinea  acfiromatosa 
(Teiffve  ackromaleuse),h\it  does  not 
mention  the  fact  that  alopecia  is 
not  constant;  and  states  that  a 
parasitic  plant  is  present.  It  is 
probable,  however,  that  something 
moro  than  a  fungus  exists,  to  cause 
the  total  disappearance  of  pigment 
from  a  considerable  portion  of  der- 
mis. Besides,  when  the  hairs  re- 
turn, they  are  at  first  quite  white 
,and  downy,  like  those  on  children, 
and  only  gradually  regain  color ; 
whereas,  if  the  vitiligo  were  owing 
to  a  plant,  they  would  most  likely 
not  grow  at  all.  The  disease  ap- 
pears to  be  allied  to  those  obscure 
pigmentary  changes  which  have  a 
much  deeper  seat  than  the  surface 
of  the  body  (Parkes).  Vitiligo  is 
sometimes  a  congenital  affection, 
and  seems  to  consist  in  an  abnormal 
distribution  of  the  pigment  of  the  q 
skin ;  so  that  there  are  irregular 
patches  which  are  quite  white,  and 
altogether  wanting  in  pigment,  but 
are  surrounded  by  skin  provided 
with  an  excess  of  coloring  matter. 

*  Fungui  of  the  h*in  rMultin^  in  Alopeaa  — (a,  t.)  Lnw^r  part  of  the  hair;  (r, 
O.)  Root  of  the  hnir  without  the  capsule;  (c.)  Spheroidal  iwemni:  of  the  hair,  due 
to  the  BccumuUtinn  of  Rporulei;  (I.)  Between  the  longitudinal  fibrei  uf  the  hair; 
{d.)  Rupturoof  the  longitudinal  fibre* ;  (I.)  Sporule*  and  tubes  of  theparaiite;  (B.) 
A  group  of  iporulaa  procMding  from  a,  the  ruptund  root  (Axdkuok). 
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shade  almost  black.    ITie  color  has  been  aaid  to  resemble  diluted 
bile. 

A  microflcopic  fungus,  to  which  the  name  of  Microsporon  farfur 
-was  given  by  Kobin,  is  the  eeaeatial  cause  of  the  disease.  It  was 
dbcovered  hy  Eichstadt  in 

1846.     Soon  afterwards  it  y,Q  5^ . 

was  described  by  Sluyter 
and  by  Sprengler,  who  gave 
a  drawing  of  it.  On  putting 
a  little  ot  the  dust  from  the 
desquamating  surface  under 
the  field  of  the  microscope, 
and  adding  a  drop  of  liquor 
potassa,  scales  of  epidermis 
are  seen  mingled  with  the 
sporal^  and  tubules  of  the 
fungus.  The  sporules  are 
oval  or  rounded,  and  usually 
collected  into  large  clusters 
like  bunches  of  grapes,  and 

are  ao  charactenstic  as  al-  \        \        i        \        \        \ 

most  to  be  pathojrnomonic  „    ^    ,    .._,.. 

(Anderson).  The  tubes  are 
short  and  branching. 

Dr.  Anderson  and  Mr.  Startin  give  numerous  instances  which 
prove  that  chloasma  is  a  disease  capable  of  being  propagated  from 
one  person  to  another  It  is  a  common  atfection  with  scrofulous 
persona  eapecially,  and  may  not  unlikely  be  favored  by  wearing  the 
same  flannel  day  and  night,  neglecting  to  wash  the  body  for  fear  of 
catching  cold  (Anderson).  It  is  not  nncommon  for  such  people  to 
wear  the  same  flannel  next  to  the  skin  for  a  week,  a  fortnight, 
three  weeks,  and  among  the  po<M'  even  for  a  month.  And  it  is  by 
no  means  an  uncommon  thing  for  them  to  wear  the  same  flannel 
nieht  and  day,  not  once  removing  it  from  the  moment  it  is  nut  on 
tin  the  time  it  ia  considered  desirable  to  have  it  washed.  The  con- 
aequences  of  such  habita  are  an  accumulation  on  the  surface  of  the 
ekm  of  its  secretion,  and  of  undetached  epithelium,  and  the  conse- 
quent formation  of  a  nidus  favorable  to  the  growth  of  the  MterO' 
sporort  fur/urana  (Dt.  Jenner,  Med.  7\jius  and  Gazette,  1857,  p.  651). 

Treatment — Local  applications  constitute  the  principal  part  of 
the  treatment.  A  solution  of  bichloride  of  mercury,  in  the  prcportion 
of  tioo  grains  to  an  ounce  of  water,  applied  over  the  aflfected  parts 
once  or  twice  daily,  ia  generally  effectual  in  destroying  the  progress 
of  the  fungus.  Mercurial  or  aulpbur  baths  have  a  similar  effect,* 
either  singly  or  ctHiibined,  care  oeing  taken  to  avoid  salivation. 
The  use  of  black  soap  night  and  morning  is  recommended  by  Dr. 
Anderson,  or  the  use  of  the  following  mixture: 
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The  funguB  diaease  and  material  of  the  fungus  assuines  variona 
forme,  three  of  which  may  be  conaidered  typical : 

1.  The  first  form  la  that  in  whicK  the  bones  of  the  foot  and  the 
lower  enda  of  the  leg-bonea,  juat  above  the  ankle  (for  the  disease 
never  ascends  higher),  are  perforated  in  every  direction  with  round- 
ish cavities,  varying  in  size  from  that  of  a  pea  to  that  of  a  nut  or 
piatol-bullet  (Pig-  67),  the  cavities  being  filled  np  with  a  dense 
fangous  masa,  of  a  aienna  red  within,  but  externally  black,  and 
reaenibling  a  amall  dark  aurface,  from  which  a  purulent  fetid  dis- 
cbarge  is  poured  out,  often  accompanied  by  little  pieces  of  the  fungus. 
The  tnaeeee  and  granules  are  embedded  in  a  whitish  semi-opaque 
glairy  substance  of  homogeneous  consistence,  while  the  walla  of  the 
canals  have  an  opaque  yellow  tint,  and  are  readily  torn.  The  whole 
of  tlie  surrounding  solier  parts  are  converted  into  a  gelatiniform 
substance,  taking  the  place  of  muscles,  the  tendinous  and  fatty 


atrucl.ures  being  leas  readily  changed.  The  foot  presents  esternally 
the  peculiar  turgid  appearance  which  it  so  often  assumes  in  bad 
cases  of  scrofula.     Besides  the  canals,  pink  stains  or  streaks  are  ob- 


*  The  figure  represpnts  the  ^enerftl  appearancoon  Mction  of  the  dueased  foot  in 
the  fungiiB  diieue  of  India.  It  it  btued  upon  diMoctions,  and  on  three  sketchec  made 
immrdiatelv  after  ampuUtions  of  the  limbs  (CiliTlt*). 

{a,  a.)  TtteJuTiffi,  eome  of  which  arc  globular  and  of  large  liEe,  othen  Bmsiierand 
more  irrsKuIar,  and  othen  mere  granulea.  The  former  are  lodged  in  the  ipherical 
cavitiee  in  the  bone*.  (A,  b.)  The  tanait  in  the  eoft  partit  and  bones  which  leM  to  the 
free  surface  of  the  *kin.  -Thej  frequentt;  comniuni(«te,  and  are  lined  by  acontinuoaa 
membrane ;  in  them  are  contained  ttiejunffi.  (In  a  dia);ram  of  this  sort  it  it  impoe- 
■ible  lu  ropreaent  the  aoft  glairy  material  which  aUo  occupies  the  canali.)  (e,  e.) 
The  apertura  on  the  nurface  wht-ro  the  canalB  terminate.  They  are  often  very  nu- 
mernui,  and  frequently  (n  them  may  be  >een  impacted  the  black  parti e lea.  {d,  d.) 
The  pink-colored  ifaitu  or  ttrtakt  in  the  ihin,  above  deacribed.  They  are  comtnon 
to  both  varletiet  of  the  diteaie,  and  by  them  it  it  «uppo*ed  the  growth  ie  multiplied. 

It  in  to  this  variety  of  the  affectiiin  thai  the  term  •'  fungus  di«ja»e,"  which  correctly 
eipro««e»  itii  nature,  was,  par  exetlUnte,  originally  applied.  Hitherto  no  other  in- 
stance* of  it  have  been  dieiin^uiahed,  eicept  thoie  described  hv  Dr.  Oarti-r ;  hence  it 
may  perhapa  be  regarded  a*  oomparatively  unfrequent.  The  fungua  particles  or 
manes  are  of  a  deep  black  color,  and  of  firm  coDtwtence ;  they  are  tometimei  U 
Urge  and  at  round  •■  a  pistol-bullet. 
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The  species  has  been  named  by  Mr.  Berkeley  as  Chionyphe  Carterij 
the  name  serving  to  record  the  labors  of  the  two  Carters  "  united 
in  their  love  of  science,  though  not  in  consangunity."  It  is  highly 
probable,  as  Mr.  Berkeley  observes,  that  many  of  our  common 
moulds  occasionally  commence  vsrith  a  similar  condition.  The  first 
indications  of  vegetation  on  tainted  meat  or  paste  assume  the  form 
of  little  gelatinous  spots,  of  various  colors,  consisting  of  extremely 
minute  distinct  cells,  and  these  seem  to  be  an  early  stage  of  a  com- 
mon species  of  Aspergillus  and  Penicilliumy  or  other  genera.  If  there 
be  any  truth  in  the  notion  entertained  by  Mr.  Berkeley,  that  hos- 
pital gangrene  depends  upon  some  vegetation  of  this  nature,  acting 
as  a  putrefactive  ferment,  there  may  be  good  reason  for  believing 
that  the  red  spots  in  question  are  really  the  commencement  of  the 
disease  under  consideration. 

In  the  second  form  under  which  the  disease  appears  the  black 
fungous  masses  are  entirely  wanting,  and  in  their  stead  masses  are 
found  of  what  looks  like  slouffhing  tissue.  White  granules,  how- 
ever, occur  in  the  cavities  and  m  the  discharge,  which  appear  to  be 
a  form  of  the  same  fungus,  though  the  identity  has  not  been  proved. 
Under  the  microscope  it  wears  the  appearance  of  a  congeries  of 
large  cells  filled  with  smaller  ones.  W  hether  the  perfect  form  of 
the  plant  be  the  same  or  not,  the  phases  of  the  disease  produced  by 
it  are  exactly  the  same,  and  the  malady  admits  of  no  other  remedy 
than  amputation  of  the  foot.* 

A  third  form  of  the  disease  is  known  under  the  name  of  the 
Madura  foot^  from  its  having  occurred  at  Madura^  In  this  case  the 
foot  becomes  enormously  enlarged  about  the  instep,  though  not  so 
much  at  the  ankle,  while  the  toes  are  hypertropnied,  and  almost 
lost  or  embedded  in  the  mass.  The  small  bones  are  nearly  de- 
stroyed, leaving  behind  a  pallid  or  reddish  tissue,  while  the  others 
are  more  or  less  excavatea.  There  are  the  same  canals  and  exter- 
nal sanious  apertures.  In  some  parts  they  are  filled  with  the  same 
fleshy  tissue,  m  others  lined  with  it,  where  large  cavities  are  formed 
by  the  iunction  of  several  canals  containing  broken-up  osseous  tissue 
from  the  exposed  bones  around,  gray  fragments,  and -masses  of 
pigment.  The  pink  color  is  partly  owing  to  a  general  diffusion  of 
pigment,  which  tinges  the  oil-globules,  and  partly  to  the  presence 
of  very  numerous  single  or  aggregated  elliptic  particles.  These 
granules  are  from  the  j'jjth  to  tne  j'jjth  of  an  inch  in  diameter,  and 
occur  sometimes  as  single  ellipses,  sometimes  as  two  combined  at 
the  extremities  of  their  major  axis,  and  sometimes  as  square  bodies 

*  In  the  $econd  vcnneiy  of  Mycetoma  we  find  three  or  four  different  kinds  of  particles : 
these,  however,  are  always  light-colored  and  soft,  and  generally  very  small  or  minute. 
Of  them  only  one  form,  certainly  the  more  common,  has  been  noticed  by  writers:  it 
is  that  in  which  each  particle  is  seen  to  be  invested  by  a  crystalline  coat  The  truly 
fungus  nature  of  the  more  common  kinds  of  granules  or  particles,  and  of  that  strik- 
ing instance  of  the  disease  from  Madura,  is  as  yet  only  matter  of  inference. 

It  seems  desirable  that  every  step  in  the  investigation  of  this  disease  (the  elucida- 
tion of  which  is  committed,  as  it  were,  to  the  medical  officers  of  India)  should  be 
based  on  direct  and  repeated  observation,  and  that  speculation  be  refrained  from  as 
being  at  least  useless. 
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withia  them.     How  the  spores  are  carried  there  is  at  present  a 
mystery,  which  may  some  day  be  cleared  up,  as  the  origin  of  many 


intestinal  worms  has  heen,  which  can  no  longer  be  brought  forward 
as  an  argument  for  equivocal  generation. 

[The  fungi,  the  sole  cause  of  the  disease,  are  described  by  Dr.  Carter, 
in  his  more  recent  publication  on  the  subject,  as  follows : 

(1.)  The  most  common  variety  consists  of  small  masses,  of  cheesy  con- 
sistence and  light-brown  tint,  formed  of  an  aggregation  of  granular  par- 
ticles, and  occupying  the  "  locnli " — branching  tubular  canals  passing  off 
from  the  spherical  cavities  hollowed  out  in  the  osseous  cancellous  tissue. 
The  granules  or  particles  are  visible  to  the  naked  eye,  and  resemble 
pojipy-seeds ;  their  number  is  immense,  and  they  are  freely  discharged 
by  the  sinuses.  Each  consists  of  minute,  rounded,  or  angular  bodies 
(diameter  about  ^^th  in.),  which  are  enveloped  on  all  sides  by  a  deep 
crystalline  fringe  (stearic?),  and  which  appear  to  be  structureless,  or 
only  Anely  granular;  they  are  degenerated  flingi,  and  in  their  interior 
may  sometimes  be  seen  clear  nucleus-like  forms,  which  somewhat  resem- 
ble B{)ores,  but  which  are  probably  oil  globules. 

(2.)  The  black  fungus  occurs  in  more  or  less  spherical  masses,  attain* 
ing  the  size  of  half  an  inch  in  diameter-,  outer  surface  of  a  Jet-black  color, 


India,  budding  like  the  reeepUole  ot  sa  A^trgiUut  (llKKKBLKr  and  Caktir). 
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[I>r.  Carter  (loc.  ciL)  states  that  he  had  received  word  (1863)  from  an 
intelligent  medical  man,  that  he  thought  he  had  eradicated  the  disease  by 
the  free  use  of  strong  nitric  acid.] 

In  some  cases  it  would  seem  as  if  the  foot  had  been  in  a  diseased 
state  when  the  fungus  was  introduced  ;  at  least,  the  history  of  one 
case,  which  apparently  commenced  with  a  boil  on  the  instep  (which 
was  treated  by  native  doctors,  a  thorn  being  used  several  times  as 
a  lancet),  indicates  a  lesion  suqh  as  might  weu  encourage  the  growth 
of  a  fungus  parasite. 

It  is  more  than  twenty  years  since  surgeons  in  India  first  took 
notice  of  this  affection  of  the  foot  in  their  official  reports ;  and  one 
of  the  earliest  to  notice  the  disease  was  Dr.  Colebrook,  of  Madras, 
then  Zillah-surgeon  at  Madura,  where  the  endemic  character  of  the 
malady  was  first  recognized  by  the  term  "Madura  foot."  An 
interesting  account  of  tne  disease  was  afterwards  published  by  my 
friend  Dr.  G.  R.  Ballingall,  who  was  the  first  to  describe  the  mi- 
croscopic peculiarities  of  the  disease,  and  he  was  led  at  once  to  dis- 
tinguish at  sight  the  tumor  of  the  foot  from  any  simple  scrofulous 
aflfection,  and  to  detect  the  prominent  features  by  which  he  recog- 
nized the  fungus  foot  as  something  sui  generis.  "  Cases  of  diseased 
foot,"  peculiar  to  certain  parts  of  the  Bombay  Presidency,  were 
recordeii  by  Assistant-Surgeon  Bazunjee  Rustomjee,  in  the  fifth 
vol.  (N.  S.),  p.  230,  of  the  Transactions  of  the  Medical  and  Physical 
Society  of  Bombay ^  and  which  Dr.  Carter  considers  are  "  the  most 
fully  and  carefully  recorded  instances  of  the  *  fungus  disease' " 
which  had  been  published  at  the  time  Dr.  Carter  wrote  hie  report. 
Most  of  the  cases  belong  to  the  second  form  of  fundus  described 
in  the  text ;  and  practically  the  disease  is  regarded  in  India  as  a 
species  of  caries. 

[Some  idea  of  the  frequency  of  the  disease  may  be  gained  ft'om  the  fact 
that  individual  observers  in  India  reckon  their  cases  by  the  score.  Dr. 
Carter  says  that  one  person  sent  him  particulars  of  seventy-five  cases  he 
had  treated,  and  that  even  in  Bombay,  where  the  disease  is  not  endemic, 
a  year  seldom  passes  without  three'  or  four  cases  being  seen  at  the  hos- 
pital. Other  noteworthy  features  are :  it  has  mostly  a  single  local  mani- 
festation; it  is  much  more  frequent  in  men,  and  during  the  middle 
periods  of  life,  and  commonest  amongst  the  agricultural  class ;  it  is  not 
hereditary,  nor  peculiar  to  any  diathesis  (Carter).] 

Symptoms. — In  the  first  variety  the  general  form  of  the  foot  is 
oval,  being  much  enlarged  about  the  ankle  and  over  the  instep.  On 
either  side  of  the  ankle-joint,  on  the  dorsum  of  the  foot  near  the  toes, 
likewise  on  the  sole,  are  numerous  small  soft  swellings  or  tubercles, 
as  large  as  a  pea  or  marble,  having  pouting,  puckered  apertures, 
leading  to  fistulous  canals ;  and  the  skin  surrounding  these  aper- 
tures appears  lighter  in  color  than  elsewhere.  (See  specimens  in 
the  Museum  of  the  Army  Medical  School  at  Netley.)  The  canals 
sometimes  lead  directly  to  the  bone ;  and  a  discolored  glairy  fluid, 
which  exudes  from  the  canal,  sometimes  carries  with  it  a  few  black, 
gritty  particles.    The  toes  are  distorted  and   displaced  upwards, 
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spots  of  one-third  to  one-half  inch,  or  more,  in  diameter.  The  su- 
perficial dark  layer  of  cuticle  is  cast  oflT,  leaving  a  very  re^lar  cir- 
cular white  surface,  the  centre  of  which  presents  a  depression,  closed 
at  the  bottom  by  a  brownish  layer,  very  thin  in  the  middle.  It  was 
found  on  section  that  a  small  cavity  existed  beneath  this  depressed 
spot,  or  a  tubular* prolongation  was  detected  running  down  through 
the  remaining  thickened  cuticle  and  cutis  into  the  subcutaneous 
cellular  tissue,  where  it  was  not  difficult  to  find  the  fungus  particles, 
pink  or  yellowish-colored,  and  also  in  the  cavity  above  named,  in 
the  superficial  part  of  the  cutis,  or  even  on  the  surface  of  the  latter, 
— the  cuticle  being  raised. 

Another  and  smaller  specimen  most  clearly  showed  the  develop- 
ment of  the  fungi  at  the  venr  spot  where,  in  all  probability,  their 
germs  were  first  produced.  In  other  parts  there  is  a  prolongation 
of  the  growth  into  the  subjacent  tissues,  and  there  pink-colored 
particles  were  to  be  seen.  The  local  nature  of  the  whole  aflfection — 
its  very  beginning — was  here  unmistakably  displayed ;  and  the  su- 
perficial appearance  of  the  skin  gave  the  impression  that  a  vesicle  or 
olister  had  once  existed  there,  not  at  all  unlike  that  left  after  a 
Guinea  xcorm  has  begun  to  discharge,  as  it  is  well  known  that  the 
end  of  the  worm  makes  its  appearance  in  (he  centre  of  such  a  cir- 
cular spot. 

A  further  examination  of  the  fungus  particles  showed  their  per- 
fect resemblance  to  those  of  older  specimens,  and  bodies  not  unnke 
spores  were  occasionally  seen. 

[It  may  be  regarded  as  certain,  that  the  hand  or  foot  becomes  acciden- 
tally inoculated  with  the  spores  of  some  fungus,  which,  at  certain  periods 
of  the  year,  most  likely  during  the  wet  season,  makes  its  appearance  on 
the  soil  of  particular  localities.  The  naked,  unwashed  feet  of  the  agricul- 
tural laborer  must  be  peculiarly  liable  to  receive  it,  and  the  pre-existence 
of  an  abrasion  of  the  skin  is  not  necessary,  for  the  spores  are  abundantly 
capable  of  passing  into  natural  apertures— e.  ^,  the  sweat-ducts.  The 
pinkish  streaks  on  examination  have  been  found  to  contain  numerous 
spore-like  cells  in  various  states  of  growth,  and  probably  constitute  the 
first  stage  of  the  disease  (Cabteb).] 
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